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OHAP'lER I 
OVERVIEW OF THE STUDY 
PURPOSE 
The purpose ot this stud7 was to evaluate experimental• 1 
ly whether the amount or time spent by certain ot the eighth• 
, grade pupils in Dalton, Massachusetts, in participating in a 
functional problem unit in thrift 1n lieu of comparable time 
in an arithmetic class added to or detracted from the develop-
ment of the basic arithmetic skills prescribed by an eighth-
grade course ot study. 
During the experiment the pupils in both the experi-
aental group and the control group followed a prescribed 
course of stud7. Regular arithmetic periods were Cbnducted 
I tour days a week 1n the experimental class. 
I 
The time allotted' 
I I tor arithmetic on Wednesday morning was set aside tor the 
I 
II work on the unit. Throughout the entire experiment the control 
l
i group received regular arithmetic instruction five daya a week. 
I The functional problem unit used on Wednesday mo~ing , 
I i to replace the regular arithmetic instruction ot the experi-
1 
I mental group or the Dalton Elementary School was one in which 
the eighth-grade pupils participated in the planning and 
management or the school '• thrift program. During the progrea~i 
ot this study, measures were made or the educational outcomes 
l1 of the arithmetic program in terms ot the basic arithmetic 
i: 
li skills developed. 
II 
l'r, h 1 i r 
T e program, eva uated n terms o the amount ot mone7 
!i saved b7 the elementary school pupils of Dalton, has obvious 
1: 
li merit. The Savings Bond Division of the United States 
,. 
!I Treasury Depar1:ment published an account of the unit \baaed on 
:, 
I/ its money making potential) as a model tor other schools to 
!; follow. This study represents an attempt to find whether this 
II 
1: unit also has value tor the teaching of arithmetic. 
SCOPB 
The study was conducted on a very small scale. It was 
designed as a pilot stud7, but because of the careful testing 
program, the results should be useful as an indication ot the 
value ot the unit. 
Bxperim!tntal group. This class, taught by the author, 
consisted of thirt7•aix pupils, twent7•tour of whom conducted 
the savings program in one of the elementary schools in the 
town of Dalton. The unit method of studying arithmetic was 
used by this class on Wednesday mornings only. The time 
allotted for the experiment was the arithmetic period tfort7-
fi ve minutes) on Wednesday moming from September to Ka7. The 
course of study for eighth-grade arithmetic was followed 
during the other tour days of the week. The unit was used as 
an instrument of introduction or the different phases or 
:I eighth-grade arithmetic. 
II 
I 
jl The group was divided into tour sections. Each sect ion 
li had experience in the tour phases of the unit work. 
Control group. This class was taught by the eighth-
grade teacher of the other school in the same town. The 
twenty-tour pupils in the class were taught in accordance 
with the eigbth•grade course ot study tor the town of Dalton, 
Massachusetts. The teachers, instead of the pupils, operated 
the savings program in this school. The period ot time 
allotted this group tor the study of arithmetic was forty-five 
minntes each day of the week and came during the first period 
of the morning. 
TESTING IIE'l'HOD 
!he total gain ot the experimental and control groups 
was measured by administering the Iowa Every-Pupil Teat of 
Basic Skills to both groups at the beginning and at the 8Ad 
ot the experiment. At the close ot each rotation the arithmetic 
section ot different to~a ot this test was given to both 
groups to measure the short span learning that occurred in 
arithmetic. 
The data for the initial compariaon of the groups 
according to arithmetic aChievement and intelligence level 
was obtained by the administration ot the Pintner General 
Abilities Test, Verbal Series and by using the test results 
from the arithmetic section ot the first Iowa Every-Pupil 
Test that was given. 
" 
CHAPTER II 
REVIEW OF BISEAROH 
ii The history of ari thmetio as a subject of common school 
I' 
1! study and the widely varing opinions of ita importance that 
II have prevailed at different t1mea and 1n different eountriee 
Jl constitute an interesting chapter in the field ot education. 
i! i! It is only within comparatively recent years that ari tbmetic 
II has been held of much importance tor all pupils. It is, there• 
fl tore, or importance to this study that a brier history ot 
!, number be considered. 
li 
!I A briet histon 2!, n\1111ber. D.tring the time or the 
II 
'IJ monastic achools ot the middle ages aobools were divided into 
I two general sections, the trivium and the quadrivium. "The 
I
! tol'Dler comprised the three arts or grammar, logic, and rhetoric~ 
I 1 
ji but practically meant the reading and wr1 ting of Latin; the I 
!i latter included arithmetic, geometry, music and astronomy."l ,, 
II j! Any student who waa able to complete the course ot the tr1 vlwa 
II 
'I school was considered a man or areat erudi tlon. The two points . 
i which are of importance 1n this connection are: "tirst, 
.I 
II arithmetic was taught only to adults; and second, it was 
11 taught only to scholars and men or learn1ng."2 These two 
!! II 
d 
' 1 James R. Overman, !Kincilles'!ian~ Methods ot Teach1ns 
Arithmetic, L7ons and Oarn an, ew or , 1»20, p":'S 
2 Ibid., P• 4 
-
have had great influence upon the teaChing of arithmetic ever 
' since the middle ages. Arithmetic was taught as the science 
of number with little tbou~t being given.to the practical 
aide of number. 
The type of arithmetic taught in these schools was 
of Greek origin and according to Overman could be traced to 
one book. 
!he text used being Boethius 1 Latin translation 
of the arithmetic of BiChomaChus, a Jew who wrote 
under Greek influence. This book, Mal4ea discussing 
tractions, ratio, proportion, and progressions, devoted 
much apace to the ooaa1deration ot different kinds of 
nuabera. lD addition to the classes that we know toda7, 
such as odd, even, prime and composite, there were 
man7 others. Among these were pe~tect, re~dant, 
detective, triangulai, aquare, pentagonal, PTr&midal 
and cubical numbera. 
!he latter part ot these auabera·,were called by the 
' names of figures that covld ·w made ·rrom "'them; ~that is, a 
i! 
;, number euoh as ten could be made into a p7ramid t7Pe of figure 
· tor exaaples the ten pins of a bowling alle7. 
During the period the Reformation 1n EUrope "the 
classical schools like that ot the Strum at Strassburg, estab• 
lished b7 the bumaniata, made no attempt to recognize arith-
metic as a subject to be taught.•2 !hie would indicate that 
the humanists considered aritbaetic as a subject tor the 
developed minds of advanced scholars. 
1 Loc. cit. 
--
i! 2 Charles A. Mcllurr7L Sr.cial llethod in Aritblletic, 
li !he Macmillan Company, :lew xor , IUI4; P• 1 -
I! 
'I 
5 
!I 
I! When ari tbmetic was introduced into the elementalT 
ii 
li 
· schools, the scientific scholastic approaCh of the middle 
1: ,, 
II ages was maintained. The Chief aim was to teaCh the pupil 
i! 
li all there was to know about nUilber. The subject matter was 
li 
II li not practical nor were the methods suited to the immature 
:I 
li minds; tor arithmetic was taught simply as a body of facta 
\) and rules about numbers. These facts and rules were not 
II 
11 usually proved or justified in any way but were given ar-
! bitrarily. The child would first learn the rule or fact and 
I 
I then apply it to a long list ot problema dealing with that 
!j particular rule or tact. 
li 
\! In his history of mathematics Sm1 th ahowa that this 
II 
I[ same method of teaching existed tl'Om tifteen hUDdred to 
il 
li•lpteen hundred. 
:1 
II After the adoption ot the Arabic \Bindu) nua-
!1 erals in ihl'Ope, about 1500, arithmetic was taught 
11 tor three hundred 7ears in an extremely formal and 
II abstract marmer. It consisted mainly in figuring by 
;I :rule, withoui effort to develop or explain the mean-
ing pro oe sa. 
! At the close ot the Eighteenth century the scholastic II 
il II attitude waa still present 1n the teaChing ot the subject. 
i' 
11 "In the Philanthl'opin at Dessau, an institution to which 
'· ,. 
Jl education owes not a little. we find in 1776 very little 111-
1'! provement upon the old plan of pretending to teach all of 
li counting, then all ot addition, then all ot subtraction, 
ii 
1
1 1 David E. Smith, Historr ot Arithmetic,Ginn and 
Compan,-, Boston, lS251 P• 7 -
I 
and so on".l 
It was soon after thia date that a new theory or the 
~ teaching of number was being developed by a man named Trapp. 
:I 
"In 1'780 Christian Trapp published his 'Versucheiner Padisogok,l11 
in which he worked out quite a schedule of teaching young li 
i! 
:! people to add and subtract, objects bei.ns employed~ and the :: 
effort being made to teach uuabers rather than figures.•2 It 
is here that it can be said with tair approximation to justice 
that the mode~ teaching or arithmetic began. 
Arithmetic has come into being 1n the school s,-stem.s 
by varying and c1rcui tous routes. This statement is founded 
on the tact that the aritbaetio used 1n teaching has come 
from a combination or the Greek and Hindu system a. "our earl,-
American arithmetics drew their subject matter trom both these 
sources, and as a result were aixture or the science or num-
bers inherited trom the Greeka and Romans, and the art ot 
calculation and ita practical application i~rited trom the 
Hindu and Jmropeana. •a 
In the beginning ot the nineteenth century Pestaloaz1 1 a li 
influence and success 1n the teaching of uuaber led to the 
adoption of nuaber as an important aubject in the acbools. 
Be gave to the world the use or perception in the teaching 
1 Ibid. P• ~ 
2 Ibid. p. 12 
-
3 Overman, op. cit., p. ~ 
of number. "The number ideas were developed before the 
fiSQres were presented. Pestalozzi also gave great prominence 
to oral work and, 1n this .connection, to the vigorous mental 
gymnastics of aritbmetic."l The arithmetic of this t~e was 
begun 1n the first of the school and continued throughout the 
course of the child 1 s school career. The followers of 
Pestalozzi carried his idea of number perception to extreme• 
and thus this method faded from the practices. 
BresliCh2 shows that, at the first quarter of the nine-
teenth century, arithmetic was a subject whiCh aimed to ac-
compliSh little more than to develop the ability to compute, 
to solve problems of adUlt life, and to perform operations in 
a purely mechanical way. No claims were made for arithmetic 
with regard to formal cultural value or training in citizen-
ship in the elementary school. From this time t around eight-
een hundred) to the nineteen thirties, according to Anderson,3 
there has been no essential change in the written problem in 
arithmetic. 
Early arithmetic in .America was not part of the program 
tor the cultured and educated. It was lett to the tradesaan 
and those engaged in commerce or practical affaire. The elite 
l McMurry, .22• !!,h, P• 3 
~ 2 E. R. Breslich, •Aritbaetic 100 Years Ago", 
Blementarr School Journal, May 1925, V.25: p. 664 
3 Mae G. Anderson, -written Problems in Arithmetic 
Textbooks 1808·1930•, Unpublished Kaster's Thesis, Boston 
University, Boston, Massachusetts, 1933, p. 26 
~ega~ded it as "vile"• "mechanic"• and fit only fo~ those not 
capable of highe~ learning. 
!h! !!!!! t~end !!! a~ithmetic. From the b~iet histol'J' 
of a~ithmetic one can ~eadily see that the t~end ot teaching 
in this field is toward the socialization of the formal 
scientific approach of the middle ages. 
Arithmetic has been a prominent subject in our ele-
mentary schools ever since it was introduced. "This has been 
due to two p~evailing convictions; first. the notion that it 
was of great practical value to the common man; and second. 
the vigorous mental t~aining believed to belong to the pro-
cesses and solutions of a~itbaetic.•l 
The change that has taken place in the field of arith-
metic did not occur over night. The educators ot the past 
have taken a great deal ot time to develop the present day 
torm of the subject. The development of the problems for the 
social phase ot the subject has a more recent origin than that 
ot the whole field of arithmetic. The educators of recent 
. 
years have conducted many studies and have made great strides 
in the development or more meaningfUl problem situations. 
Bond makes the statement that "the teaching or arithmetic ia 
at present a most active field in a most active period ot edUca-
tion and tradition is being routed by scientific studies in 
II 
I, 
ii 
' "{~ 
ri _~._ ~ 
i! 
:, 
education•.l He illuat~ates this tu~the~ by saying, since the /i 
sammary or Buswell and Judd, 1~24, or the investigations 
~elating to the teaching of arithmetic, the~e has been an 
increase of mo~e than fou~ times the then available atudiea.2 
Ko~eover the rate of the appearance of investigations is still 
increasiq. In the main reorganization of arithmetic has 
occurred along three linea, namely: the broadening of aims, 
the selection of learning exercises because of their social 
use, and the arr&Ageaent of theae exercises 1n o~der of dif-
ficulty for the learning tasks presented. He summarises 
a~1thmetic,as formerly tau8bt, to be too difficult tor most 
children to comprehend. Yet, he states that arithmetic ia DOt ' 
a difficult subject; the trouble has been that the subject 
matter has notbeen adapted to the ability of the child. The 
growth has been forced and not natural. Arithmetic has 
suffered from the lack of riCh content of meaning because.~e 
tool phase has been the predoainate factor in the teaching of 
the subject. Teate ahow that the real cause or inability to 
apply arithmetic 1n reasoning problems is a lack of under-; 
standing of the situation giving rise to the problem. 
1 Elias A. Bond, "Recent Changes in Point of View 
~elating to the TeaChing of Ar1tbaet1c", Mathematics Teacher, 
April 193~, V. 30s P• 1~6 
2 !()c. cit. 
--
In the study by Anderaonl on written problema it is 
clearly pointed out that there baa been little change over 
the period ot the last one hundred years 1n the traditional 
textbook problema. To illustrate this point further and to 
more clearly establish what ia meant by the traditional text-
book problem it is only tair to quote Allphin: "The average 
textbook problem is a thing apart--cold, pulse less. It pre-
sents no challenge. The textbook problems have become to~al• 
ized because they are abstracte·cl trom the situations 1n which 
they were once vital."2 
Brown gives some torty•one selected references on 
significant conclusions reaened in arithmetic investigations. 
He states: 
Since 1902, when Rice, an educational pioneer 
gave testa to some six thousand pupils, great pro-
gress has been made 1n ao1entitic research in arith-
metic. Although his inv~stigationa lack the refined 
teehn1que that has since been developed in the tield. 
Rice deserves a great deal ot credit because he 
blazed the trail, and several ot his conclusions 
have been corroborated by more recent investigations. 
Rice was the first investigator to demonstrate the 
wide range ot ability 1n eaCh grade and to show the 
extent ot the range. He called attention, also, to 
the great overlapping ot eaCh grade.3 
At the National Education Association meeting in nine• 
1 Andet-son, 2:2. !!,! • p. 28 
2 H. Allphin, "Bliminat1ng the Textbook Problem", 
Educational Method, January 1937, V.16: p. 186 
3 Joseph E. Brown, "A Swmaary of Some Significant 
Conclusions Reached by Investigators Relative to Ar1thlletio", 
!!1!, E1ementarz School Journal, January 1925, V .25: p. 34'7 
1:1 
teen hundred and four the •Desirable Omissions of Aritnmetic", 
a general criticism ot what was being done in the field of 
arithmetic, was discussed by MCMUrray,l He termed most ot 
the problems used at the time artiticial. This was the 
beginning ot the criticism of the work of arithmetic in the 
schools. He advocated the omission ot the puzzle-type prob-
lema. Since the trend of the time was toward industry and the 
home, he advocated problems which would prepare individuals 
tor these social relations. 
Wbite2 bas made the most constructive and conclusive 
analysis of the elements involved 1D the arithmetic problem 
situation up to the pr~sent ttme. Her study was baaed on the 
analysis ot one thousand cases. As a result of this study, abe 
concluded that problema can be baaed on fairly univeraal·ex• 
periences. To be objective, however, these data should be 
gathered froa the activities ot children and not solely trom 
the judgment and imagination ot adults. She also decided that 
a larger association and experience with smaller numbers has 
allowed these concepts to become free from reterence to eon-
crete objects. Objective evidence tends to emphasize the 
importance ot baaing problems, with the exception or the easy 
1 Prank MCMurray -wnat Omissions Are Advisable in the ~ Present Course ot Study•, Prooeedin~s of the Bational Bduc-
.... , ational Association, 1904, pp 107-I I - - -
2 Belen K. White, ~e Relation of an Understanding 
ot the Situation Involved in a Problem and Success in ita 
Solution•, Unpublished Kaster's Thesis, Boston University, 
Boston, Massachusetts 1932, pp 12-25 
il 
11 ones at least, on situations children have experienced. 
,! 
'I 
I: 
li 
I 
I 
I 
I 
I 
II 
1: 
:I 
II 
II 
·I 
II 
II 
ll 
II I• 
II ,, 
[i 
,, 
II 
li [! 
li 
I' ,, 
li 
li 
iJ 
1: 
!I 
II ~ 
,; 
'· 
In nineteen-twenty~three Cameronl made an analysis 
' 
ot the Oebllrn and Bt.lcldnsh- Ar1tbmet1ca, books one, two, threeli 
and four. She separated the problema into real, life, unified,li 
il 
and isolated situations. Real aituationa arise from a felt 
need in the schoolroom, workabop, or hoae. She found no real 
situations in these texts. She found twentJ•five unitiea 
situations in which there were two hundred ninety-three sit-
uationa. Iaolated problema were composed of unrelated exper-
iences, with no attempt to build up the child 1 a understanding 
)! 
or relate the work to the community's needs. In her analJaia 11 
of the isolated.problems She found two thousand three hundred 
thirty-nine situations, involving over six thousand isolated 
problema. I It was discovered that the written ·problema used i~ 
these texts were.diaguised drill. One or the textbook aeries 
carried one thousand tiYe hundred sixty-five pages or problema ' 
and she summarized that this is at least a thousand pages too 
manJ. In that same aeries there were oYer six thousand six 
bnndred isolated problems. 
!2! functional li2! problem. Explaining the new tech-
I! nique used in. fol'DIUlating the curriculum, Bobb1tt2 suggests 
ll 
!i 
I' 
,\ 
i• 
'I 
II 
I 
I 
that pupil activitJ and experience be used as the basis tor 
1 Ruth Cameron, •AnalJsis of' the Searchlight Arithmetic~~ 
books I II III IV"• Seminar Papel', Boston University School ot ·. 
Education, Boston, MassaChusetts, lG23 
2 Franklin Bobbitt, •The Technique tor Curric\llum . 
Making", Elementaq School JoUl'Dal September 1~24, V .25: pp45·~i 
===~--- ·====~-----============= 
informational problem usage. This would indicate that the 
educators of the early twenties were not at all satisfied with 
the previous findings and decided to do something to replace 
the outdated traditional problem of the textbooks. 
In a book for the progress! ve teacher of the twenties 
Barber gives criteria for the construction of meaningful num-
ber work. 
The slogan 1Bducate the children with numbers 
in the children's sizes' ia greatly improving our arith• 
metic. The task of making number :real to the child ia 
part and parcel of the fundamental rule ot education 
that we must connect with the childs' experience. 
llfumbers which arise from his own measurements, or from 
situations which are :real to him• are much more likel7 
to take on real size in his mind than are numbers which 
look to him like strings ot digits only. This effect 
of reality can be produced by teacher and by text, b7 
using real material as a source of numbers. I think 
that the criterion is that the situation be real in the 
mind of the child, and that it teach him the right way 
to thiDk about the situation and the right way to 
handle uumbera.l 
In his study Konroe2 found that a correct answer is not 
necessarily proof that the child has reasoning ability, but 
may be the result of a habit formed in solving a certain type 
or problem. This statement is borne out in showing that a 
large percentage ot seventh-grade pupils did not reason in 
attempting to solve arithmetic problems. -.any of them appear 
to perform random calculations upon the numbers given. When 
1 Barry c. Barber, Teacbias Junior ~ SChool Math-
:. ematica, Boughton Kitflin eoiilpan7, BOston, "1H4, p. !4----r' 
2 Walter s. Monroe, Bow Pupils Solve Problema in 
Aritbaetio, University ot IMaoia, 'brSana Iliiuola, m"26, 
pp. 1'7-19 
:14 
they do solve a problem correctly, the response seems to be 
determined by habit. If a problem is stated in te:rm1nologr 
with which they are familiar, and if there are no irrelevant 
data, their response is likely to be correct."l He shows that 
it the situation does not meet the requirements for successtul, 
solution, the children will not attempt to reason and will 
not attempt to answer the problem. It the child does make an 
attempt to answer the problem with the new situation, the 
answer is usually incorrect. This would seem to indicate 
that the more familiar the situation can be made in the writ-
ten textbook problem the more likely it is that a child will 
attempt the solution. 
!a!, ~ W! 2roblea. It is llcllurray' s opinion that 
"the fundamental weakness ot arithmetic has to do with the 
nature or the subject matter".2 He says that the work in the 
schools has developed the tool phase or the subject without 
teaching the use ot it. He believes that we must develop 
"the tacts and processes or arithmetic as parts or projects 
requiring their use as tools and means or 1nterpretations".3 
He hasaccepted the criterion, whiCh he places on problems, as i 
an end in itself rather than a means to an end. 
1 Ibid., p. 1'7 
-~ 2 Prank IICIUrray, "fhe ~estion Arithmetic Is Facing 
and Its Answers•, Teachers' Collese Record, June 1926, 
pp. 8'73-881 
3 Ibid •• p.8'75 
" 
In the McMurray Benaonl arithmetic textbook the near-
eat approach to overcoming the objections to the tra~itional 
form of Problem has been reache~ through the setting up of the 1 
unit of wor~type problaas. The weakness in this work lies 
in the fact that their units are base~ on problems con~erned 
with social and ecoDOIIio situations that are outside the child ~is 
I experience. A study of the table of contents of this book 1: 
makes this apparent. The value of a good education, paying I 
i 
i' for a college education, an~ the investments in bonds are some. 
ot the fields covered by the text. 
!bese unit type problema are a step in the right ~ireo­
tion but the same fault that has un~erlined the previous 
studies is applicable to this attempt also in that the work 
has not been drawn to its natural conclusions. The authors 
indicate that the pupil is not capable of evolving his own 
unit of work under the direction ot the teacher. This ia not 
an announcement that one aboul~ resort to incidental learning 
but rather to the pupil-teacher metho~ ot planning problem 
units which are functional and meaningful and yet maintain the 
grade placement of the matter under study. 
Thornd1ke,2 a man who bas contributed much to the field 
of education, believed that problems should be solved in 
1: 1 Frank McMurray and Benson, Arithmetic, Kacllillan 
11 company, liew York, l,g26, p. VI 
I 
I 
2 Edward L. Tho~dike, The Paicholost of Arithmetic, 
MacMillan Oompan,-, Boston, 192-e;-p.d -
j_6 
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school to the end that pupils may solve problems as they occur 
in life situations. He made a plea for the type of problem 
solution which will help the child to solve the problems he 
meets in life. 
In answer to the argument of some who advocate arith• 
metie problems as an aid to mental discipline, he states: 
We know that the training depends la~ly upon 
the particular data used, so that efficient discipline 
in reasoning requires that the pupil reason about 
matters of real importance.----we should replace the 
purely disciplinary problem by problema that are also 
valuable as special training for important particular 
situations of life.l 
-In the future the emphasis should be focused on elim-
inating problems whose solutions do 'not improve the real func-
tion of arithmetic or do so at too great a cost. In devising 
these problems which are to prepare for life 1 s demands, "it 
must be kept in mind that tbey will fit into the curriculum 
and that they can be administered by one teacher in charge 
of thirty or forty pupils under the limitations of school 
life".2 He selects three main elements as the criteria for 
the problem solving: "\a} to know just what the question is; 
(b) to know what facts you need to anawer it; and (c) to use 
them in the right relation•.Z When the presence of the actual 
situation defines the question, the above criteria offers 
1 Ibid., P• 20 
-
2 Ibid., P• 11 
3 Ibid., PP• 126-127 
-
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i' little or no difficulty in the solution of problems. 
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Although Thorndike has set up an ideal method of 
eliminating the traditional problem he fails to omit this kind 
of problem from his works. He sets up the desirable qualities 
for arithmetic problems as follows: 
A problem: should preferably 
la) deal with a situation which ia li~ely to 
occur often in reality 
lb) be written in a way in which it should be 
dealt with 
lo) should make the situation neither much 
harder nor much easier to understand than 
it would be really presented to the pupils' 
senses (d) ehould be supported by somewhat the same 
degree of interest and motive as attached 
to the problems which the pupils will meet 
in the actual conduct of affairs.l 
Prom the above criteria set down by Tho~dike it is 
evident that he desires to replace the traditional type prob• 
lem with something more meaningful to the student and with 
some relationship to the student's experience. He has, how-
ever, failed to do this. In his attempt to create an improved 
problem he has merely succeeded in making a more detailed 
statement of the traditional problem. 
It has been shown, in the study by Monroe,2 that the 
student does not reason while solving problems unless the 
situation has some immediate value for htm. In dealing with 
1 Edward L. Thorndike, D!!, !!! Method !!! Arithmetic, 
KacM1llan Company, Boston, 1926, pp. 125·127 
2 Monroe, loc. cit. 
--
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the elements of difficulty in the interpretation of problems 
Hydle and Clapp1 show that the thinking of pupils is largely 
a matter of visualization and that this visualization concerns 
the conditions or the problem. They show that the students 
reason better if the objects named in the problem, the rel-
ationships existing among these objects, and the numerical 
te~s in the problem have meaning and are life-like, and if 
the irrelevant data are omitted. They show that "the pupils 
learn rather slowly to separate the essential elements in a 
problem from those that are non-essential and to think in 
terms of general pr1nciplea•.2 
The criteria tor a problem which is thought provold.ng 
have been set up by Bonner,3 who believes that the ultimate 
purpose of all arithmetic study is the solving of problems, 
while the application or thinking to the problem solving is 
paramount. He believes that many of the so-called problema of 
our textbooks are not problema at all, nor do they help in any 
way to stimulate mathematical thinking. His concept of a pro-
blem, as gleaned from the following criteria, reveals that he 
refers solely to the isolated textbook type problem. He Checks 
1 Lars L. Hydle and Frank E. Clapp, "Elements ot 
Difficulty in the Interpretation ot Concrete Problems in 
Arithmetic", (University ot Wisconsin), ~reau ot Educational 
Research Bulletin ~' Madison, Wisconsin, pp. 5!=56 
2 Ibid., p. 55 
-
3 E. J. Bonner, "Criteria tor Judging Problems in 
Arithmetic", Ho~al Instructor .!!!!! Primarz Plana, June 1927 
pp. 1~ and '70 
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the vocabula~y and mentions diversified va~iety. The fallacy 
of the work done by Bonnerl lies in the fact that he thinks in 
ter-ms of d~ill and fails the newer idea of the informational 
problem as seen in the wo~k of Tho~dike2. 
The need for improving the a~itbmetic of tbe ~e~iod ot 
the twenties has been stated many times and by many people 
prominent in the field of education. In the a~ticle by 
Alltucker3 it is shown that the ~p~vement of the arithmetic 
problem in the textbooks could materialize from an intelligent . 
study of the previous research in the field. From the ~eview 
of ~esearch one would feel that the process or change has had 
a great deal of study, buty that the doing of something to 
create the desirable changes is p~acticall7 nil. '!'he trend in : 
the changing of the arithmetic or the times to meet the needs 
of society and the child shows the student of the history ot 
arithmetic that the present day arithmetic programs which are 
mo~e meaningful tor the pupil in the classroan are rounded on 
solid material. 
The textbooks of the earlie~ times often include 
problems which not only disregard the children's interest 
but which also often disregard the vital interest of adult 
lite. 
1 Loc. cit. 
--
2 Thor-Bdike, loc. cit. 
--
3 Margaret M. Alltucker, "Improving Arithmetic Through 
ResearCh", Journal of the Bational Educational Association, 
Pebruar,- U~2'7, v. llr: pp; 55-56 
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Washburne and Morphett tried to find, in a stud7, if 
children could solve arithmetic problems presenting situations 
within their own experience more readily than they could solve 
problema involving unfamiliar situation,. They found that 
"whenever a significant difference occurs in the percentage or 
children solving correctly two sets of problems, it is always 
the problema involving the more familiar, childlike situations 
which get the higher scores•.l 
After a great deal of study and several alterations 
in the conduct of their investigation Brownell and Stretcn2 
admitted that they had found no anser to the question raised 
regarding the effect of unfamiliar settings on problem solving,· 
but added that such failure did not make the question any less 
important. They conducted their study "tor the purpose of dis-
covering whether children's success in solving arithmetic pro-
" blems is in any way conditioned by the familiarity or the lack 
or familiarity in the setting described in the problem•.3 
The tzwue purpose of aritblletic is to provide the child 
with meaningful experience out or which will grow the need 
of number and the opportunit7 to apply it. This statement is 
1 c. W. Washburne and M. V. llorphett, ttunfamiliar 
Situations as a Difficulty in Solving Arithmetic Problems", 
Journal of Educational Research, October 1928, V: 18, P• 224 
-
2 w. A. Brownell and Lorena B. Stretch, "The Etfect of 
Unfamiliar Settings on Problem Solving•, .~ UniversitJ Press, 
Dorham, Borth Carolina, 1931 · 
3 Loc. cit. 
--
brought to light in the article by Driscolll in which she has 
taken the findings of the past and corrected the concepts. 
She advocates that arithmetic be taught as a means to an end 
and not as an end in itself. She shows that arithmetic in-
to~ation problema should be based upon the Child's experience 
and, conform to the criteria as set forth by the other authors : 
mentioned in this chapter. 
Conners and Hawkins2 have confirmed Driscoll's3 and 
other previous studies and have indicated a distinct gain 
through the abando:ament of the textbook problem. They found 
in thisatudy that the pupils chose the best materials from 
their own environment. This would seem to indicate that the 
solution which had been sought tor the previous two decades was, 
to put problema on a functional basis drawn from the pupils' 
experience and created by the pupils themselves rather than 
from the textbooks written by adults tor children. 
A proposed method tor putting problems on a functional 
basis was established by Cummings in her study ot the problem. 
She summarizes the previous researCh in such a concise manner 
that it is worth quoting heres 
Problem solving activity at present is character~. 
ized by the spectacle ot a large number ot pupils 
1 Josephine L. Dr1acoll, •The Purpose of Arithmetic", 
Education Method, January 1937, v. 16: pp. 208-210 
2 William L. Conners and Gertrude c. Hawkins, ·"What 
Materials are Moat Useful to Children Learning to Solve Prob-
lems", Educational Kethod, October 1936, V·. 16: pp. 21-~ 
3 Driscoll, loc. cit. 
--
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solving problema in aritbmetic by means or tJPe 
solutions rather than by means of vital reasoning 
processes. These children orten seem to perform 
random calculations upon the numbers given. The 
thinking or these pupils is largely visualization. 
The factors necessary to pupil success are the use 
ot small numbers, and a relationShip of the 
situations involved in the problem to the ch1ld 1 a 
experience in reality.l 
An explanation for the failure or authorities to devise 
·II 
1
/ a functional type or probl• baaed on reality can be tound 1n 
I 
! 
the fact that these authorities have misinterpreted the mean-
ing of reality as applied to the experience or children of a 
given age or grade level. Problema about real things are not i 
necessarily based on reality. To be real, problems must be 
presented in a manner directly related to reality. This means 
that the problem must concern the real life experience ot the 
person attempting to solve it. 
0Waminga2 based the criteria that she gives on those 
I' d 
11 which Wilaon3 gives tor a written pl'Oblem in aritlaetic it it 
I! 
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is to have meaning for the student. He has shown that the 
subject of al'itbmetic has been poorl7 done .in the past and 
states that we shoud, on the evidence pl'eaented, accept as 
valid the conclusions that the isolated problem or the usual 
type Should disappear and should be replaced by problema from 
l Irene Oummingl!l, ltfutt1ng Ari tbmetic Problem Work On 
a Functional Basis", Unpublished Kaster's Thesis, Boston 
University, Boston, Massachusetts, 1~34 
2 Loc. cit. 
--
I! 
i ~ 3 iluy M. Wilson, •criteria tor the Written Problem in t: 
Arithmetic•, !ducation, \Arithmetic lUmber), April 1934, p. 45~i 
!! 
II 
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the child's own experience. It should be based upon large, 
sizeable thinking situations, and usually developed in the 
local community. Problems of this type will be within the 
comprehension of the child and will appeal strongly to his in-
terests. They should not be purely computational, but intom• 
ational and develop an understanding of the business and judg-
ment in the expenditure and the use of money. 
!h! infor.mational problem Ba!!• The criteria for the 
informational problem unit should confo~ to the following& 
a. It must appeal to the child as a unit he understands 
and needs. 
b. Real experience must be the basis. 
c. The child should be able to exercise judsment in 
the details ot the unit. 
d. ·The unit ehould be adapted to the locality and so 
dire_otly useable and functional in the life of the 
child. -
e. The purpose of the written problem work is to 
develop judgment in business situations. 
f-. Disquised drill on processes is no part of the 
purpose of written problem work. 
g. Problem solving should be connected with a meaning-
ful situation, rather than solved as isolated 
problems.l 
From this criteria it can readily be seen that Wilson 
has finally effected a standard for the development ot 
problems to be used in the classroom for the better under-
standing ot the subject by the pupils. 
Within the past two decades much thought and study have 
been devoted to the ~provement of problem work in the el-
ementary schools. They have brought to us in the form of 
/: theses detailed stories of actual experiments, using the idea 
==1- 1 Loc. cit. --1 
ot real life problems, as they were carried on within the class~ 
room. These experiments deal with the problem in all the 
grades of the elementary sChool, and show that arithmetic can 
be made to have a vital appeal to the children who are taught 
the work through problem units dealing with real life 
situations. 
There are, then, certain facts, skills, and understand-
ings with respect to number that practically all children need 
under any circumstances; there are other items that some child• 
ren need and some do not, depending upon the avenue into which 
their inter•-'• and desires ma7 run. For the sChool currie-
ulum we should begin with the selection of facta, skills, and 
understandings from_among those most universally required by 
the pupils for tbe satisfaction of their immediate needs. The 
more pressing the immediate need, the more valid the item in 
thecurriculua. 
In general, menn1ngs are of more value the.n symbols or 
technique; concrete solutions or problems are of more value 
than abstract manipulation ot figures. More important still 
is the fact that any learning gained b7 a child in the quest 
.for the solution of a life problem is much more vivid and 
important to him (hence more permanent) than if gained mer~ly 
in the logical course of the curriculum. Having used a life 
problem as the point of ·departure for the development of a 
i! new concept, it is wisest to pu~aue the development beyond 
!: 
I li the immediate need, to broaden and deepen the learning, for 
II il 
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the sake or permanence. If they are stimulated to practice 
discovering new facts, children develop a marked resource-
~ fulness (consisting of both a skill and an attitude) whieh 
otherwise would not be developed. 
Formulation 2! !h! experience ~· It is commonly 
recognized at the present time that one or the most fruitful 
ways of arranging the instz-uctional program tor certain pur-
poses is through the use of experience units which deal with 
some need, difficulty, problem, or topic of concern to the 
pupil. These units are organized about some purpose or the 
learner and consist of the steps necessary to achieve that 
purpose. Barr, Burton, and Brueckner state that the steps to 
be used in formulating the unit of experience are: 
1. The study of the needs of the pupils, the stimulation 
or interest, and the identification or the problems 
or topics with which the group is to be concerned. 
2. The focusing of attention on the selected areas, 
the listing or the problems and topics to be con-
cerned, and the planning of the future steps to be 
taken by the individuals, groups, and the class as 
a whole. 
3. The gathering or information needed through reading, 
discussion, observation, experiment, and other means. 
4. The intergration of information and the results or 
action into_oral and written reports, exhibits, con-
structions, works of art, and various forms of 
creative activity. 
5. Presentation and consideration or the results or 
study and investigation by members of the class. 
6. Evaluation or the outcomes or the unit by the pupils 
in tel'DlS Of their goals,. and by the ieacher in terms 
or the major educational objectives. 
, l.A.S. Barr, William H. Burton, and Leo J. Brueckner, 
I suiervision, D. Appleton-Century Company, Inc., Mew York, 
I! 1017 I p. 5!5 .. 
I; t ~ ~ · ··'~ --~~-~-c-~=---~~-~c~==~== 
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In the selection of a unit of wo~k Ba~~, Bu~on and 
Brueckne~ give the following crite~ia: 
1. The extent to whieh the unit approximates real life-
like situations and satisfies pupil needs 
2. The extent to which a la~ge variety of activities 
a~e possible so that there are means of adapting 
the wo~k to individual differences among the pupils 
3. The social values inherent in the unit and in the 
activities 
4. The approp~iateneas ot the unit in the development 
of growth 
5. The ways in which it is possible to intergrate the 
contributions trom several areas of the cur~iculum 
6. The value of the outcomes in terms of pupil purposes~ 
ideals, attitudes, and so forth 
~. The extent to which it leads subsequently to fur-
ther learning activity 
8. The extent to which it is possible to provide oppor-
tunity for expe~ience in cooperative group activity 
and for practicing the ways of democracyl 
These e~iteria indicate that the intergration ot a sub-
ject, such as arithmetic, into a urdt for study should adhe~e 
to the basic p~inciples for a meaningful and tuntional ex-
pe~ience unit. To make certain that these broad social ob-
jectives a~e _achieved the teaChe~ Should provide a wide variety 
of systematic life-like experiences in which DUmber functions 
directly. The more closely the learning of arithmetic is in-
tegrated with its use in daily affairs, the more productive 
the experience will be. To be most beneficial these activ-
itiea should be conducted in such a way that the children par-
ticipate in democratic cooperative enterp~ises. 
"The majo~ objectives of the ~dern aritbmetic pro• 
gram are," ac~ording to Brueckner and Grossnickle, "{ 1) to 
27 
develop in the learner the ability to perform the various 
operations skilfully and with understanding, and (2) to pro-
vide a rich variety of experience which will assure the 
ability of the pupil to apply quantitative procedures effec-
tively in social situations in life outside of sohool."l 
Listed among the group or activities which are rich in 
poasiblities of functional applications of arithmetic and 
cooperative activity is "taking charge or sChool banking, sale 
or savings stanps, and similiar activities".2 Upon this 
statement this whole unit or study,was founded. 
Bogers3 conducted a study to provide aid and a possible 
method of determining the problem units or simple situations 
in arithmetic that connect surriciently with child experience 
to indicate their acceptable usage in the kindergarten, first, 
second and third grades. The conclusions show that the grade 
placement or unit material tor the group studied was poor. 
The units on purchasing articles at the store and on the post 
office were conducted before the child had an understanding 
.... _ ·--··- -----~-
-·-- ----- ------·--
or the arithmetic involved. The Children, in the study, could 
1 Leo J. Brueckner and Foster E. Grossnickle, How to 
:, Make Aritl:Detic Keaninstul, '!he John C. Winston Compan7; Phil-
&Oi!phia, 1941, p. 1 
2 Ibid., P• 12 
-
3 G. K. Rogers, "To Provide Aid and Possible Method for 
Determining Problem Units in Arithmetic or the Simple Sit-
uations that Connect Sufficiently with Child Experience to 
Indicate Their Acceptable Usage•, Unpublished Master's Thesis, 
Boston University, Boston, llaasacbuaetta, lS39 
1: 
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recognize coins but did not know the value. Units involving 
time, age,_ birthdays, and some fractions were within the 
comprehension of the children of the grade levels covered by 
this study. 
Some ot the conclusions in Upley'sl study, whiCh are 
significant to the present study follow: 
1. Children taught by the.functional problem unit did 
well on the traditional problem tests. 
2. On the newer teat the experimental group did 
decidedly better. 
3. The children's experience plays a vital paz-t in 
achieving answez-s in functional work. 
4. Large numbers are reduced in difficulty in the 
functional problem work. 
5. Errors are redUced by the· real lite situations 
used in the functional unit. 
6. Success of the children with lower intelligence 
quotients can be ~proved when problem unit work ia 
vital. 
'· The child becomes an active person in the unit work 
situation. 
One or the many methods used in the adoption ot func-
tional problem units is cited in the experiment conducted by 
1 Milda K. Upley, •Arithmetic: Functional Problem 
Units tor Fitth Grade (Thritt)•, Unpublished Master's Thesis 
Boston University, Boston, Massachusetts, 1S42 
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Brownl in which she used the btlJ1ng of an automobile as a bas-
is for the unit in the eighth grade. The problem gave the 
~ pupils practical knowledge of real situations which they must 
face in adult life, since most people are interested in buying 
! a car. The eighth grade course of study, in most communities. 
would be conducive to this type of unit. She concluded that 
functional problem units more easily meet the true purposes of 
p~oblem work in arithmetic; they give better opportunity tor 
judgment in business. 
To emphasize the tact that textbook problems are in-
adaquate for the vitalization of the eighth grade arithmetic, 
the recently conducted study by Barone2 analyzed the process 
construction of wirtten problems in eight textbook series. 
It was the purpose of the study to determine the relationship 
of the two step problem process taught in the textbook series 
and the percentage or difficulty encountered by the pupils 
in the testing.- The textbooks published from nineteen hun-
dred thirty-seven to nineteen hundred and forty were involved 
in the series studied. It was round that there was no signif-
ioant difference in the textbook problems in the whole series. 
The problems in textbooks present difficulties which are not 
1 E.G. Brown, "The Buying or an Automobile as a Basis 
for Problem Units in Arithmetic tor Grade Eight", Unpublished 
Master's Thesis, Boston University, Boston, Kassacbusetts,1g43 
2 H. J. Barone, "Analysis ot Process Oombination in 
Two Step Problems", Unpublished Master's Thesis, Boston 
UniYersity, Boston, Kassachueetta, 1~46 
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encountered in vi,al arithmetic.· 
~ school savings 2rosr~. The need ~n education tor 
~ the training of students in the.democratic way of life has 
been present ever since the establiabment of schools in 
America. This need is being tilled in many achools by means 
ot the introduction of school savings progz-ams into the many 
subject fields. These units stem from arithmetic, civics, 
English, and the other curricula of the modern schools. 
With the establishment of the Savings Bond program 
in 1935, the Treasury Departaent.has given the teaCher the 
ground work tor the many units that have been developed in 
connection with this type of program. The war phase of this 
pl'Ogram gave way to the teaching of thrift in March of 1946. 
The terminology has changed buty the programs remain relative-
ly the same as they were in the past with only one important 
change. The savings are not used for the aid of the war ef-
fort but rather to stimulate savings for the fUture security 
ot oneself as well as tor the future security ot the Govern-
ment. 
-.nat happened to the sixth grade in Cleveland has 
happened in nearly every school in America. As a by-prodUct 
ot their effort to help win the war, school children have 
learned how to save, why it is to their advantage to save reg• 
ularly, and how they as citizens may contribute to the 
economic well being of their nation.•l 
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These educational values are worth retaining. war or 
no war. They enrich the studenta1 curricula and give him a 
~ sense of seeurity that cannot be measured by any of the stat-
istician's conventional yardsticks. One needs to go into such 
a classroom as tJ1at of the sixth grade in Cleveland to get the 
reel of it and to see the 1Dtl~ence on the children themselves. 
Lake shows that there are essentially two lessons 
leamed by a program of this type. These are: 
t 1) 
( 2) 
They can learn how to manage their money so that 
it makes the greatest contribution to a full life. 
They can learn to be active and informed citizens 
because the! are literally share holders in their 
gove.rnment. , 
In t~ publications issued by the Treasury Department 
many ways are described by which pupils gain richer experiences 
from different forms of saving programs. Checking the stamp 
orders and distributing the stamps may become valuable activ• 
ities tor arithmetic. business administration. and related 
subjects. 
A unit constructed by Be.userman2 to serve as a suggest-
ed pre-plan in any grade from the first through the ninth is 
especially adapted to a center or interest for the upper elem-
entary grades. The student organization suggested in the unit 
can be·~stablished as a part ot the civics work 1n th~ upper 
1 Loc. cit. 
--
2 James E. Bauserman. "Bow Does the Treasury Encourage 
Savings by Children and Adults•, School Savings Journal. Educ-
ational Section of u.s; Savings BOnd Dlvlslon. Treasury Depart• 
ment. Washington D. c. ,Fall, 1g47, pp.2-5 
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grades of the elementary school or in the high school. This 
article constitutes a complete unit with aims, objectives, 
and related subject matter to be covered. 
In some schools this unit may be used as an intergrated 
study in English, civics, or history classes. In others, it 
may be used as a correlated study in connection with related 
subjects that naturally suggest themselves. 
The school savings program goes hand in hand with the 
psychological development of the child in matters of money, 
according to Gesell! At the early age of seven the child 
develops an interest in money, he becomes a hoarder at the 
age of eight and a collector at the age of nine. When he 
reaches eleven, he becomes interested in earning supplementary 
money. In the teens the whole problem becomes very complicate4. 
This would indicate that the tar reaching effects or 
the savings program are of such a nature that they themselves 
would constitute sufficient reason tor their retention in the 
post•war era. To narrow the scope of the program into a field 
of any one subject tends toward the accomplishment of the im-
possible. It is a broad field and should have a place in all 
the subjects to which a pupil is exposed. 
Training in the field of citizenship seems to take 
precedence over the other subjects in most ot the material 
1 Arnold Gesell, "The Psychology of the Money Sense", 
School Savipgs Journal, Educational Section of U.S.Savings 
BOnd Division, Treasury Department, Washington, D.C., Fall 
194'1, P• 6 
I 
----1:- -
published by the Treasury Department. Arithmetic has a place 
of prominence also. It is with the arithmetic phase that this 
paper is primarily ooncerned. The building of_ the individual 
security and the individual freedom is a matter for coverage 
in all the subject matter fields. 
Reid shows that "the sale of u.s. Savings Bonds and 
Stamps at school offers practical exercises tor classes in 
aritbmetic".l In the article she presents arithmetic material 
for teaching as well as a selection of problems to correlate 
the skills. These problems adhere to the criteria set forth 
by the previous reaeardh sighted in this chapter. 
All the research, from the brief history or number to 
present day savings programs, show that the evolution ot 
the methods employed in the teaching or arithmetic have been 
thoroughly investigated and that the present day method ot 
teaching arithmetic is sound. The development of the tunc-
tional problem units in the arithmetic course of study has 
to unfold over a long period of time and must DOW be recog-
nized as beneficial to the student or arithmetic. 
~ 1 Irene M. Reid, "Lessons in Arithmetic", School 
Savin's Journal, Educational Section of u. s. Savings Bond 
Divis on, Treasury Department, Washington, D. c., Spring 
1948, P• 10 
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CHAPTER III 
PROCEDURE FOR THE STUDY 
The arithmetic phase of the unit was planned to be 
carried on throughout the school year from September to 
I i! The steps for the formulation of an expel'ience unit, as 
jl in ohaptel' two of this study, were adhered to in the execution 11 
l
1
i or this unit of work. The integration of the subject matter 11 
I :1 1 other than arithmetie is of little. consequence to the outcome I! 
I II I sought .by this study except where the basic skills developed li 
li would effect the arithmetic reasoning ability of the student. i! 
Jl The I'eaults l'eported will be confined to the arithmetic phase If 
II or the leal'll.ing which took place in both the experimental :: 
I and control gl'oups. 'I 
I
I I! 
I !h!_ committee ol'sanization. The experimental group was il 
divided into four committees which took care of the diffel'ent 11 
phases of the intergrated program. The members of the commit- II 
I! 
I• tee wel'e rotated in such a way that each ~pil in the expel'i-
mental group perfol'med each diffel'ent task for a pel'iod of 
1 eight weeks. 
II 
The co-ordinating committee had the least arith-:1 
i: I 
ji 
I! 
I' 
li 
\I 
I 
metic in connection with its duties. These consisted mainly 
in the checking of the work done by the other committees. 
The fact finding committee had as its task the col• 
lection of the pel'tinent data for the promotion of savings in 
the school. This phase was primarily concerned with reports 
and findings whiCh have little bearing on the arithmetic 
computational skills involved. A wide variety of superfluous 
material dealing with number in relation to the savings pro-
gram was collected by this committee. Round, approximate, and 
literal numbers were made vital through this definite social 
application. 
The publicity committee's number work dealt with the 
reporting of the percentage or increase end decrease of the 
sales to the various newspapers carrying the story each week, , 
and the maintaining or the graphs, tables, and charts used 
throughout the school to show the progress of the program. 
This work involved reading graphs of formulas; interest 
graph&; conversion graPhs; using compound interest tables; 
using bond value tables, and the use of graphs, tables, and 
charts to show relationships. 
The finance committee (so called by the children because 
it carried the connotation of money) collected the money in 
the other classrooms of the sChool on Wednesday mornings 
throughout the school yeB.l'. Their use of arithmetic included 
the following: each committee member would go to the classroom 
to whiCh he was assigned and collect the money from the pupils, 
record the sales on the class aheet, total the savings, bal-
ance them with the amount of money collected, and compute the 
' percentage of purchases by the following formula: the total 
li number of pupils purchasing stamps divided by the number of 
li 
!L 
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pupils present in the classroom equals the percentage of 
pupils buJing stamps. 
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~ The basic arithmetic concepts that must be mastered by 
I 
I 
I 
I 
the pupil if he is to be successfUl in the initial phase ot 
the program are as follows: 
1. Collection of money 
( a) llaldng change 
lb) Keeping accurate recorda or the sales 
~c) Mastery of the tundamental processes with small 
numbers 
ld) Balancing accounts 
\ e) Che eking 
\f) Counting by ten's, twenty-five's, and :f'ifty1 s 
l g) Understanding of the decimal system 
lh) Understanding or the money system 
li) Finding the average or a column or figures 
2. As the unit progresses the following skills are dev-, 
eloped: 
(a) Ratio and the extension of ratio 
lb) Percents leas than 100 
lc) Franctiona, percent, and decimal equivalents 
\d) The construction and interpretation or the bar 
graph 
le) The construction and interpretation ot the line 
graph 
\f) Construction of a recapitulation sheet 
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(g) Mastery of the fundamental processes to a higher 
degree than in the previous list 
Prior to starting the unit pupil readiness on the above 
items was checked by the manipulation of concrete objects 
'money) in a mock sale in the classroom. Each item on the 
check list cited above was observed by the teacher, and pupils 
from various levels of proficiency in this phase of arithmetic 
were used in the initiation or the experiment. Those showing 
the need for furtber study at different levels were divided 
into groups according to their needs and were given the task 
which fitted their individual capabilities. 
The development of the pupil's interest i~he field of 
I 
arithmetic through a test of this type accomplished the 
following objectives: (a) it introduced the child to the sav-
ings ur!it to be undertaken 1n his new studies; (b) it estab-
lished variety in the type of test used by the classroom teach• 
er; and \c) it sttmulated the desire toward accuracy in com-
putation because the child has the added responsibility of 
dealing with money that did not belong to him. 
In order to determine the needs of the control group 
the teacher administered a paper and pencil type test. From 
the results obtained by this teat the child's level of acbieve-
1 ment was determined and his starting point in the prescribed 
course ot study was ascertained. 
All the skills previously mentioned in this chapter 
were expanded after the need for further study was fi~ly 
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established in the pupil's mind by the application ot these 
skills in the work. It necessarily follows from the planned 
~ savings that some system of budgeting one's allowance or 
earnings is employed. ~heclasa felt this need and developed 
a study of personal budgets whiCh when completed were followed 
faithfully. From this and other needs the experimental class 
was 'able to cover all the different objectives listed in the 
course of study under Business Practices. 
~he study of percent was made vital through its app-
lication in the unit on savings. The follow-up studies in 
this field of eight-grade arithmetic were through the estab-
lishment of units concerning items listed inthe eighth-grade 
course of study. 
~he objectives of the eighth-grade course of study 
., followed by both the experimental and the control group are 
listed below (an asterisk denotes the specific objectives 
covered by the savings.unit). 
*liumber system 
* Hound and approximate number 
* Literal number 
Exponents 
Square root 
*Fundamental operation with whole numbers 
* Maintenance of skills 
* Extension of ratio 
Fractions and mixed numbers 
Review 
Improvement or skills in computation 
Finding a number whea part is known 
I 
i.: 
,, 
I 
Percents 
* Review meaning 
Percents over 100 
*Fraction. percent, and decimal equivalents 
*Percents leas than 100 
* Cases I .& II extended 
* Case III finding a number when percent ie known 
* Percent or increase and decrease 
* Use of percent in comparisons and business 
Measurement \lett by both groups till the end of the 
year) 
Review concepts and skills or grade seven 
Precision and error in measurement 
Metric system 
Concersion graph 
Angle mea~ent with protractor and outdoors 
Reading electric gas meters 
Areas: trapezoid. surface or common regular solids, 
circle 
Volumes: Full view or rectangular solid and cubeJ 
cylinder, cone, pyramid, sphere 
Extension or understanding and skill in use of 
measurement formulas 
Latitude and longitude 
Indirect measurements s~ilar triangles and scale 
drawings, law of PJthagoras, tangent. ratio 
•Business practice 
* Stmple and successive discouute 
* Commission and finding rate or commission 
* Profit and loss, with use or percent in all cases 
* Finding simple interest {including period of days) 
* Finding rate of interest 
* Promissory note 
* Bank accounts 
* Compound interest 
* Insurance 
* Mature or stocks and bonds 
* Budgets and economic home buying 
* Installment buying 
* Taxes {local, state, national) 
* Use of tables and graphs 
* Use or simple algebraic methods in problem solving 
Geoaetric concepts. constructions, and scale drawing 
\lett by both groups till the end of the year) 
Review concepts and constructions or grade seven 
Postion and direction 
Parallel linea and transversals 
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Extension or concepts or pl~1e figures, particul-
arly triangle and circle 
Extension or the concepts of solids, including 
sPhere, cylinder, cone, and pyramids 
Symmetry 
Drawing congruent triangles 
Similarity: conat~ction similar triangles 
Reading maps and sclae drawings 
Kaking scale drawings 
Ratio in scale drawings; proportion as an equation 
Using scale drawings in indirect measurement 
Law of Pythagoztas and ita uses 
Tangent ratio in the right triangle 
*Graphs, tables, and charta 
* Use to show relationship 
* Reading graphs of formulas; interest graph; 
conversion graph 
Using table or square and square root 
* Using compound interest table 
* Using bond value table 
* Using squared paper in measuztement 
*Problem solving and relational thinking 
* · Expression relationships by rule, table, graphs, 
and formulas 
* Using letter to stand tor missing numbezt 
* Using equation to state relationship 
* Solving equation (one step) 
* Using simple algebraic metho~s in solving problems 
Both groups aimed at the accomplishment of the above 
objectives through the same methods or teaching. In addition 
the experimental group used Wednesday morning's functional 
problem unit in savings to give vitalization and mean:tng to 
the arithmetic instruction which was carried on during the 
other four days ot the week. The savings stamp unit replaced 
the regular arithmetic instruction on Wednesday morning only. 
Throughout the study the control group received regular· arith-
metic instruction five days a week. The term "regular arith-
metic instruction" as used in this study zteters to the teacher 
explanation and textbook method. Except for the delaying of ; 
the teaching of geometric construction by both groups until 
-
~ the end of the experiment, all the objectives listed were 
accomplished. The instructional programs were compared trom 
time to time to insure the teachers that both groups were 
being taught the same material at relatively the same time 
during the year. 
Equating 2! ~ groups. The groups were equated in 
regard to these traits: (1). the socio-economic status of the 
families or the children, l2) sex, (3) intelligence level las 
determined by the Pintner test of mental abilities), and {4) 
total achievement \as measured by the Iowa Every Pupil Test 
or Basic Skills). 
The socio-economic status or the groups as a whole 
were aimilar in that all but a few parents worked in some one 
of the paper mills in the town or in the General Electric 
Company in a near-by community. Kost of these people were 
doing the same type of work. The few parents in business tor 
themselves were working at jobs that were comparable socially 
as well as financially. 
In regard to the sex variable, the two groups were 
evenly matched in that each had twelve girls and twelve boys. 
The scores which were received on the intelligence 
tests were compared and it was found that, as groups, the 
pupils were very closely matched. 
The fourth criterion by which the groups were matched 
-~----=-= 
and found stmila~ were the sco~es ~eceived on the complete 
battery·of the Iowa Every Pupil Test of Basic Skills (form L). 
Matching 2! ~ individuals. The groups were equated 
in the fou~ facto~s mentioned in the preceding section, but 
when the pupils o:f each group were matched for individual 
compa~isons they were matched only by the intelligence 
quotients from the Pintne~ teat of mental abilities. The la~g­
est allowable variable between two individuals was set at three 
points in intelligence quotient. The pupils were matened in-
dividually and found. to be within this limitation in the in-
telligence quotients obtained. 
Tests ~ testing schedule. In order that the amount 
or arithmetic skills learned could be measured, a program 
of' testing had to be set up that would adequately measure 
learning of several stages. The initial testing took place 
in September. At that time the complete battery of the Iowa 
Every Pupil Test of Basic Skills and the Pintner General 
Abilities Test were siven to the experimental and the control 
groups. Each test in the battery was given in each school at 
the same time of' the day; the classroom teacher was the admin• 
istrato~. The Pintner Gene~al Abilities Test was given the 
fi~st morning; the dif'f'ernt parts of form "L" of the Iowa 
Every Pupil Test of Basic Skills were given on successive 
mornings until the complete battery was administered. There-
after every eighth week the a~ithmetic section of a diffe~ent 
form of the Iowa Every Pu~il Test of Basic Skills was given. 
_____________ ____L__ ··-- ---- ---··---
------·- -----·--r-- -- ----·-------
The final tests given to the groups in May were the Iowa 
Every Pupil Test of Basic Skills Form "L", the same fo!'Dl given 
~ at the beginning of the year. With the data collected from 
these tests the groups and individuals were compared. 
The table on the following page shows the date on which 
each of the tests used in the experiment was administered. The 
name and fo~ of the test used are listed to give the overall 
picture of the testing progrmn carried on during the experi-
ment. 
The test used to determine the general abilities of the 
'pupils was the Pintner General Ability Test, Verbal Series. 
This instrument purports to test children primarily for the 
purpose of survey, and is of value to the teacher in providing 
an index of a ~ild 1 s ability. It measures a variety of skill$ 
or abilities and different aspects of general mental abilities. 
The test ita.a are consistent with the purported functions. It 
is a speed test in that all the items are timed. It is also a 
power test which measures mental age and development and tries 
to determine the pupil's maximua work. The test measures a 
pattern of basic abilities which are closely associated with 
intelligence. The high validity coefficient of correlation 
makes this a desirable test for the experiment. The reliabili-
ty coefficients of the testa are high, approximately .88 in 
eaCh grade for which it is designed to be used. 
The different forms of the arithmetic tests given were 
the most important in relation to this study. The analysis of 
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Sept. 13, U~4ij 
Sept. 14, 194ij 
Sept. 15, 1949 
Sept. 16, 1949 
Sept. 20, U~49 
liov. 1'7, 1949 
~ 
TABLE I 
TESTING SCHEDULE 
Pintner General Abilities Testa \Verbal Series) 
Iowa Every Pupil Test of Basic Skills, Form "L", test "A" 
Iowa Every Pupil Test of Basic Skills, Form "L", test "B" 
Iowa Every Pupil T~st of Basic Skills, Por.m "L", test "c" 
Iowa Every Pupil Test of Baaic Skills, Fbr.m "L", test "D"* 
Iowa Every Pupil Test of Basic Skills, Por.m ~·, teat "D"* 
Jan. 19, 1950 Iowa Every Pupil Test of Basic Skills, Porm "»", test "D"* 
Mar. 16, 1950 Iowa Every Pupil Teat of Basic Skills, Form "o", test "D"* 
May 16, 1950 Iowa Every Pupil Test of Basic Skills, For.m "L", test "A" 
May 18, lij50 Iowa Every Pupil Test of Basic Skills, Form "L", test "B" 
May 19, 1950 Iowa Every Pupil Test of Basic Skills, Fo~ "L", test "c" 
May 23, 1~50 Iowa Every Pupil Test of Basic Skills, Form "L", test "D"* 
*Bote: Test D is the section which measures arithmetic aChievement. 
·,, 
:t I' 
I' 
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test purports to measure the basic skills in arithmetic for 
grades five, six, seven, eight, and nine. 
measures eight arithmetic akillas 
1. Reading and writing of numbers 
The total test 
2. Knowledge of the common quantitative measures 
3. Knowledge of number facts, terms, and symbols 
4. Knowledge of common geometric figures and tema 
5. Ability to estimate and describe quantitatively 
6. Ability to compose.the size of numbers and fractions 
~. Knowledge of the nuaber system 
8. Knowledge of the common processes 
The whole test is divided into three fundamental parts' 
vocabularly and fundamental knowledge, whole numbers and 
fractions, and problems. 
The test items are consistent with the purported tunc-
tiona. All sections of the test must be perto~ed within a 
time limit. The test measures a patte~ of the basic skills 
and aida the remedial instruction or the child in the tune-
tiona that the 'child does incorrectly. The manual shows how 
each item' is identified for the analysis of each child's 
d if ticul ty. 
The high coefficient of correlation of these testa 
makes their use desirable. The tact that many of the problema 
are based upon the social application of arithmetic skills 
The authors warn that the test re-
The controls we~e applied throughout the expe~iment. The 
tests a~e excellent fo~ diagnostic purposes. The adminiat~at-, 
or is able to check the wo~k of the class to see if the 
desired skills a~e being taught. 
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CHAPTER IV 
TEST COMPARISONS AND RESULTS 
The small sample involved in the expettiment is or such 
a nature that some or the usual statistical techniques atte 
not applicable, especially those pertaining to the critical 
ratio. The group is obviously biased because the technique 
or random sampling could not be employed. The sample was 
drawn from two schools in the same community. The school 
records were checked to tind the matching potential of the 
groups before the study was conducted. The records revealed 
that the groups were matchable. 
The environment of the community led to the bias ot 
the groups. Most or the parents of the children involved 
were matchable because their type or work, their social stand-
ing, and theitt economic standing were above average. 
Each experimental pupil was compared separately with 
a matching pupil in the control group to show the amount of 
improvement, or the lack ot it, by each student. The as-
sumption was made that it a pupil in the experimental group 
could maintain scores at least as good as those ror his 
match in the control group and have the added experience of 
one day a week activity in the savings unit then there was 
some basis for assuming that the experimental unit was 
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wortbwhile. In each individual case a chart showing the 
cumulative scores of the two individuals under study will be 
presented in order to give a clearer picture. 
Organization g! !a! tables. The individual comparison 
of the groups was made according to the intelligence quotients 
received on the Pintner test. The table listing test scoree 
appears first in the series ot the tables presented. This 
table is arranged to show that the mental abilities ot the 
individual pupils represented were matched at the beginning 
ot the experiment. The second table in this series is pre-
sented to show the initial comparison and over-all growth 
of basic skills throughout the experiment. The third table 
considers the total growth in arithmetic skills. The next 
twenty-tour tables show the comparison of the test scores 
received for two matched individuals. A brief summary ac-
companies eaCh of these tablea. The last three tables show 
the number or pupils in each group who show gains or tour or 
more points over their match in the other group. 
49 
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Results from the Pintner General Abilities Test. Table 
-- -
II shows the intelligence quotients derived from the test 
scores achieved by the pupils of the experimental and the 
control groups on the Pintner General- Abilities Test admin-
istered in September. The initials of the individuals in 
both groups appear in the first and third columns. The 
Intelligence quotients appear in the second and fourth columns. 
The mean of the control group exceeds that of the ex-
perimental group by 0.63. The comparison of the standard dev-
iation shows that the control group has a spread, of ratings, 
which is 0.13 larger than that of the experimental group. 
The attention of the reader is called to the fact 
that the individual ratings matCh within two points. In the 
comparison of the individual's intelligence quotient one 
can see that the individuals of both groups are very similar. 
The table shows that the groups are very similar. The 
similarity of the groups is brought out more clearly by a studJ 
ot table III. 
TABLE II 
COMPARISON OF EXPERIMENTAL AND CONTROL GROUPS: 
PINTNER~ENERAL ABILITIES TEST 
Bxpe:riaental sroup Control s:roup 
Initials 
D.D.(E) 
R.H. 
c.s. 
P.B. )(.B. 
11.11. 
J .R. 
R.S. 
J.I. 
w.s. 
11.0. 
J.G. 
R.K. 
P.w. 
J.D. 
R.A. 
o.R. L.w. 
M.E. 
J .n. 
J.S. 
G. G. 
D.M. 
B.D. 
Mean 
Standa:rd 
Intell. sco:re Initiala 
deviation 
120 D. D.( C) 
118 K.lt. 
11'7 •••• 115 w.s. 
110 B.c. 
109 J.c. 
108 R.c. 
108. A.P. 
10'7 H.F. 
106 R.S. 
106 J.D. 
·105 w.n. 
105 T.w. 
104 .H. B. 
103 A.S. 
102 J.c. 
100 s.B. 
100 M.G. 
100 G.B. 
98 w.c. 
96 D.O. 
96 D.w. 
86 M.D. 
'75 M.T. 
103.76 
3.17 
B"'ston Umv·er:-·:•1; 
&r;ocl of fducJf:\ ;I 
Ut.r;:;ry 
Intell. sco:re 
122 
119 
118 
116 
110 
109 
108 
108 
10'7 
106 
106 
106 
105 
104 
104 
102 
101 
100 
g9 
g8 
9'7 
9'7 
84 
'17 
104.38 
3.30 
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Results~~ complete battery~~ 12!! Bverz 
Pupil Tests, initial ~ final testinas• Table III contains 
the average achievement scores received by the individuals in 
both groups on the initial and final tests. These scores re-
present the average of the scores received on each of the 
several subtests of the complete battery of the Iowa Every 
Pupil Test of Basic Skills, form "L", administered at the 
beginning and at the end of the experiment ~September and Kay). 
The initials of the pupils are arranged in order from the high• 
est to the lowest intelligence quotient. 
From a study of the means received on the initial 
tests one can see that the groups are identical as to mean. 
The groups differ slightly according to the standard dev-
iation (0.06). These calculations substantiate the claia 
made in the analysis of Table II that the groups are very 
similar in basic achievement. The main purpose of the initial 
teats scores presented in this table is to bring out the 
similarity of the groups rather than the matching of the 
individuals. 
The mean of each gr~up increased substantially from the 
initial test to the final test. The mean for the experimental 
group is slightly higher than that of the control group. The 
difference in the standard deviation shows that the experi-
mental group has a wider spread of scores at the end of the 
experiment. 
) ') 
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TABLE III 
COMPARISON OF EXPERIMENTAL AND CONTROL GROUPS: I'ITIAL AND 
FINAL TESTS: IOWA EVERY PUPIL TEST OF BASIC SKILLS PORK "I,• 
Experimental group Control group 
Sex Initials Initial test Pinal teat 1 Sex -Initials Initial test Final teat 
p D. D.( E) 96 149 ! II D.D.\ C) 9'1 139' I 
p R.H. 89 142 I F II.K. 96 140 
• c.s • 94 146 II II.W. 90 136 
• P.B • 9'1 13'1 • w.s. 93 131 F Jl.B. 93 139 F B.C. 90 12'7 
F •••• 88 134 I 
F J.o. 88 122 :1 
• J.R • 82 1~ F R. C. 81 95 
II 
II R.S. 84 131 • A.P. 85 124 i\ F J.I. 91 128 F H.F. 96 123 
II w.s. '18 11'1 II R.S. ,.,.., 9'1· ii 
F 11.0. 90 13'1 F J.D •. 8'1 116 ii 
)( J.G. 71 105 ! • W.D. '13 ll8 II F R.K. 88 104 ' F T.w. 88 120 il 
F P.w. 95 13'1 F ll. B. 95 130 II 
F J.D. 88 133 F .IuS. 89 122 
II R.A. 7'1 114 )( J.C. 83 123 
p C.R. 84 136 F S.B. 85 113 
II L.w. 82 123 II II. G. 82 115 
p II.E. 97 104 F G. H. 91 127 
• J.D • 81 111 II w.c. 83 106 )( J.S. 70 111 )( D.C. 71 123 
ii • G. G. 70 . 11'1 )( D. VI • 71 102 
:I F D.ltf. 74 113 F M.D. 71 96 
:I II B.D. 58 95 )( II.T. 59 104 
II IIBAB 84.13 124.50 : 84.13 118.88 il STANDARD DEVIATION 9.99 15.41 9.03 12.96 !I !I ., 
lj ~ 11 !i !, !, C.: I il c,; 
II 
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Results ~ ~ arithmetic section 2! ~ !2!! Every 
Pupil Tests, initial ~ final testings. Table IV contains 
the arithmetic scores received by the individuals in both 
groups on the initial and final tests. These scores re-
present the arithmetic achievement on the arithmetic subtests 
of the Iowa Ever7 Pupil Test of Basic Skills, from "L", ad-
ministered at the beginning and at the end of the experiment 
~September and Ma7). The 1n1 tiala of the pupils are arrang-
ed in order from the highest to the lowest intelligence quo-
tient. 
From a study of the means it can be concluded that the 
growth of the groups involved in the experiment was good. 
The initial scores do not match as well as the scores record-
ed in the previous tables (Tables II and III). The mean of 
the control group ia 1.24 higher than the mean of the experi• 
mental group in the initial testing. The standard deviation 
differs by 0.31, with·the exper~ental group showing the 
wider variation. The mean score in the final testing shows 
the experimental group with a higher score than the control 
group. ·Although this gain cannot be interpreted to mean that 
the experimental group's gains were significant, it can be 
pointed out that the experimental group did not lose in 
arithmetic skills even though they lost one period a week 
from their regular arithmetic instruction throughout the 
whole 7fJar. 
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I TABLE IV 
i 
I 
'. COMPARISON OF EXPERIMENTAL AND CONTROL GROUPS INITIAL AND 
FINAL TESTS: IOWA EVERY PUPIL TEST OF BASIC SKILLS FORM "L" 
ARITHMETIC SECTION 
Experimental group 
Final test jsex Control group :Sex Initiala Initial test Initials Initial test 
F D.D.(E) gg 113 Ill D. D.\ C) 108 
F R.H. 79 105 I F. M.K. 97 
II c.s. g4 104 )( M. W. 80 
r.t P.B. 101 114: )( w.s. 91 
F K.B. 98 112 p a. c. 93 
F )(.)(. 93 116 F J.c. 97 
• J.R. 89 106 F R.c. 84 II R.S. 95 114 II A.P. 97 
p J.I. 97 113 !P B.F. 96 
)( w.s. '1'1 96 ill R.s. ., 
p K.o. 96 111 iF J.D. 91 
•• J.G • '16 83 )( W.D. '16 F R.K. 93 10'1 F T.w. 97 
p P.w. 95 96 F B. B. 96 
! F J.D. 93 118 F A.S. 98 
II R.A. 74 81 II J.C. 82 
i F O.R. 91 106 F S.B. 91 
)( L.w. 90 101 II M.G. 91 
:1 F Jl.E. 82 113 F G. H. 84 
J( J.D. 75 90 II w.c. 81 
II J.s. 74 89 II D.C. 7'7 
II G.G. 83 99 )( D.W. eo 
F D.M. '74 85 !F II.D. '16 
• B.D. 75 88 ill ~ 
ll.T. 78 
lie an 87.13 102.62 : 88.37 
Standard deviation 9.22 11.19 I 8.91 
) 
Final test 
116 
. 112 
114 
104 
108 
93 
101 
111 
101 
93 
8'1 
103 
93 
93 
92 
108 
104 
86 
112 
101 
99 
87 
64 
'1'1 
98.25 
11.76 
u1 
C/1 
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TABLE V 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q--. T.A. tL) \M) \N) lO) lL) 
Ex. D.D.(E) F 120 96 9S 104 101 111 113 
Oon. D.D.\C) M 122 ~' 108 106 108 110 116 
!ables V to XXVIII are arranged according to the levels 
of intelligence. Table V is for the pair who had the highest 
quotient. 
The column labeled tT.A.) contains the scores received 
in the initial test or basic skills. The arithmetic section 
of the different forms or the Iowa Every Pupil Tests ad-
ministered throughout the experiment are listed in the other 
rive columns. 
D.D.(C) was slightly higher in intelligence quotient 
and average achievement and nine points higher in arithmetic 
achievement than D.D.(E) at the beginning or the experiment. 
D.D.(E) participated in the collection phase of the 
experimental unit in the eight week interval between tests \L) 
and (K). D.D.(E)'s test score indicated a gain or five points 
in arithmetic achievement in this period while there was no 
gain indicated by the scores received by D.D.(C) during this 
same period or time. 
Both gained at least eight points in arithmetic in the 
interval between the initial and final tests in arithmetic. 
!he gains made by D.D.(E) indicated that the growth was 
continuous and that the time lost by D.D.lE) in participating 
in the experience unit did not cause comparable loss in 
f'tt 1, arithmetic achievement. 
i• 
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TABLE VI 
COMPARISON OF TEST SCORES R>R TWO MATCHED pUPILS 
Gp. Initial Sex I.Q. T.A. \L) Ol) ~ N) ,0} 'L) 
Ex. R.H. ~E) F 118 89 ~ 89 100 106 105 
Oon. K.K.( C) F 119 96 9'1 91 106 104 112 
The two individuals match according to their intelli-
gence quotients in the initial phase or the testing program, 
but they differ in the scores received on the test or basic 
abilities. There is a difference of eighteen points in aritb• 
metic abilities 1n the initial phase of the experiment; this 
difference tends .to decrease over the year's work. 
R.H.\E} participated in the collection phase of the 
unit in the eight week interval between tests \K) and \N). The 
test scores indicate a gain of eleven points in arithmetic 
aChievement during this period, while the control pupil had 
a gain of fifteen points during this same period. 
Both gained at least fifteen points in the interval 
between the initial and final tests in arithmetic. 
The gains made by R.H.(E) indicated that growth was 
continuous and that the time lost by R.H.\E) in participation 
in the experience phase of the unit did not cause comparable 
loss in arithmetic aChievement. 
~ -------- ~- ----------------- ~---- ----- ------ --
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TABLE VII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. \L) Orf) \ N) \0) \L) 
Bx. C.S.\E) M 11'7 94 94 95 103 104 104 
Con. M.W.\C) M 118 90 eo 95 110 102 114 
Though the individuals match according to intelligence 
quotient and basic skills the7 differ in arithmetic skills in 
the initial testing. 
C.S.\E) participated in the collection phase of the 
experience unit 1n the eight week interval between tests \M) 
and \0). !he test scores indicate an improvement of eight 
points during this interval while there is a fifteen point 
improvement for M.W.\C) during the same period. 
The evidenoe presented in this table weighs heavily in 
favor of M.W.{C) 1s arithmetio development in that he has gain-
ed thirty•four points in aritbmetio while o.s. has gained only 
ten points in the period of the year's work. 
The evidenoe for this paS:r fails to indicate that the 
time lost in participating in the unit did not cause compar-
able loss in arithmetic skills. 
r:9 . J . 
TABLE VIII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. (L) (M) ( N) (0) l L) . 
Ex. P.B.(E) • 115 9'7 101 98 103 108 114 Con. W.S.(C) • 116 93 91 86 103 g6 104 
Both pupils had very similar scores in the tests on 
basic abilities in the initial phase of the testing progr~. 
They differ by ten points 1n their scores in the initial arith• 
metic testing. 
P.B.(E) participated in the collection phase of the 
experimental unit in the interval between testa lN) and lO). 
Although there is a numerical improvement of five points in 
arithmetic during this interval, it cannot be called signifi• 
cant because other intervals show greater numerical improve-
ment. 
Both pupils have gained thirteen points in the interval 
between the initial and final arithmetic tests. 
It may be concluded that the time lost by P.B.(E) in 
' participating in the experience phase of the unit did not 
cause comparable loss in arithmetic achievement. 
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TABLE IX 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Initial Sex I.Q. T.A. (L) 
M.B.(E) 
B. C.\ C) 
F 110 
F 110 
93 
90 
(K) ( N) 
92 105 
94 93 
(0) (L) 
111 112 
86 108 
K.BI.E) was three points higher 1n average achievement 
and five points higher in aritbmetic aChievement though both 
pupils were matched in intelligence qQotient at the beginning 
of the experiment. 
K.B.\E) participated in the collection phase or the 
experimental unit in the eight week interval between teats 
\N) and \0). K.B.\E)'s test scores indicated a gain or six 
points in arithmetic achievement in this period while there 
is no gain indicated by the scores received by B.C.\C) during 
this aame period ot ttme. 
Both pupils gained at least fourteen points in arith-
metic 1n the interval between the initial and final tests in 
arithmetic. 
The gains made by ll.B.\E) indicated that the growth 
was continuous and that the time lost by M.B.\E) in partici-
pating in the experience unit did not cause comparable loss 
in arithmetic achievement. 
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TABLE X 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. 
Ex. K.M.(E) F 10~ 88 
Con. J.C.(C) F 109 88 
(L) \K) (N) (0) \L) 
ga 110 1os 11s 
82 92 86 ~3 
Both pupils were matChed in the initial testing in 
intelligence quotient and total achievement. There was only 
a small difference in arithmetic achievement at the beginning 
of the experiment. 
M.K.(E) participated in the collection phase of the 
experimental unit in the eight week interval between tests (M) 
and (N). M.M.\E)'s tests socres indicate a gain of twelve 
points in arithmetic achievement during this period while 
J.C.(C)'s scores indicate a gain of ten points for the same 
period. 
M.M.\E) gained thirteen points in the interval between 
the initial and final tests while J.C.(C) has not registered 
any gain during the same interval. 
The gains made by M.M.\E) indicated that the growth 
was continuous and that the t~e lost in participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement. 
62 
"" 
TABLE XI 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex. I.Q.. T.A. \ L) Ut) \ N) \0) \L) 
Ex. J. R. (E) M 108 82 ~ 80 9'7 110 106 
Con. R. C.l C) :M 108 81 84 '76 83 97 101 
Both pupils were matched in intelligence quotient and 
average achievement and differed by only five points in arith-
metic in the initial testing of the experiment. 
J.R.\E) participated in the collection phase of the 
experimental unit in the eight week interval betW9en tests \K) 
and\ N). J. R •. \E)'s test score indicate a gain of seventeen 
points in arithmetic aChievement in this period while R.C.\C)'a 
score indicate a gain of fourteen points for the same period 
of time. 
Both pupils gained seveHteen points in the interval 
between the initial and tinal tests in arithmetic. 
The gains made by J.R.(E) indicated that the growth 
was continuous and that the time lost in participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement. 
h -
TABLE XII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. (L) \M) l N) \ 0) \L) 
Ex. R. S. (E) )( 108 84 95 97 10'7 114 114 
Con. A.P.(C) J( 108 85 97 85 103 93 111 
Both matched in intelligence quotient, differed by one 
point in average achievement and by two points in arithmetic 
achievement at the beginning or the experiment. 
R.S. (E) participated in the collection phase or the 
experimental unit in the eight week interval between tests {L) 
and \M). R.S.lE)'s score indicates a gain or two points in 
arithmetic achievement in this period while there is no gain 
indicated by the score received by A.P.(C) during the same 
period or time. 
Both gained at least fourteen points in arithmetic in 
the interval between the initial and final tests in arithmetic. 
The gains made by R.S.(E) indicated that the growth 
was continuous and that the time lost in participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement. 
S4 
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TABLE XIII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. (L) {M) ( N) {0) ( L) 
Ex. J.I.\E) F 10'7 91 g., 81 106 109 113 
Con. N.F.(C) F 10'7 96 96 84 103 100 101 
Both pupils matched within one point in intelligence 
quotient and arithmetic achievement but differed by five 
points in average achievement at the beginning of the experi· 
ment. 
J.I.\E) participated in the collection phase of the 
experience unit in the eight week interval between tests {0) 
and (L). J.I.{E)'s test score indicates a gain of four points 
while there is a one point gain made by N.F.{C) during the 
same period of time. 
Both gained at least five points in the interval bet-
ween the initial and final tests in arithmetic. 
The gains made by J.I.\E) indicated that the growth 
was continuous and that the time lost by J.I.{E) in part-
icipating in the experience unit did not cause comparable 
loss in arithmetic achievement. 
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TABLE XIV 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. \L) \M) \ N) \0) \ L) 
Ex. W.S.\E) M 106 78 77 75 83 99 96 
Con. R.S.\0) M 106 77 7'1 76 6'1 96 93 
Both pupils matChed in intelligence quotient and arith• 
metic achievement and differ by only one point in average 
achievement in the initial testing of the experiment. 
W.S.(E) participated in the collection phase or the 
experience unit in the eight week interval between tests (0) 
and (L). The test scores of both pupils indicate a loss of 
three points in this period. 
Both gained.at least sixteen points in arithmetic 
achievement in the interval between the initial and final 
, tests in ari tbmetic. 
The over-all gain made by W.S.(E) indicated that the 
time lost in the participating in the collection phase of 
the unit did not cause comparable loss in arithmetic. 
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TABLE rl 
COMPARISON OF TEST SCORES FOR T\~ MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. ~L) U4) ~ N) \0) ~L) 
Ex. M.O.\E) F 106 90 96 91 107 109 111 
Con. J.D.\ C) F 106 87 91 84 '79 93 87 
Though both pupils matched in intelligence quotient 
they differed by three points in average achievement and by 
five points 1n basic arithmetic skills at the beginning of tbe 
experiment. 
M.O.(E) participated in the collection phase of the 
experimental unit in the eight week interval between tests (0) 
and ~L). M.O.\E)'s test score indicates a gain of two points 
in arithmetic achievement in this period while there is a loss 
indicated by the acore received by J.D.(C) tor the same period 
ot time. 
M.O.~E) gained fifteen points in the interval between 
the initial and final tests while J.D.(C) 1s scores indicate 
no improvement. 
The gains made by M.O.(E) indicated that the growth was 
continuous and that the time lost 1n participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement. 
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TABLE XVI 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. l L) lM) l N) lO) lL) 
Ex. J.G.lE) M 105 71 76 74 82 82 83 
Con. W.D.lC) )( 106 73 76 82 93 91 103 
W.D.( C) was slightly higher 1n intelligence quotient 
and average achievement but both pupils matehed in arithmetic 
achievement at the beginning of the experiment. 
J.G.{E) participated in the collection phase of the 
experimental unit in the eight week interval between tests lO) 
and lL). J.G.(E) 1s test score indicated that there waaa 
gain or only one point in arithmetic achievement in this 
period while there is a gain or twelve points for W.D.(C) for 
the same. period of time. 
In the interval between the initial and final tests 
?1. D. (C) gained twe.Llty-aeven points in arithmetic achievement 
while J.G.lE) gained buty seven for the same period of time. 
Though the gains made by W.D.lC) were large in 
comparison to those made by J.G.lE) one cannot say that the 
time lost by J.G.(E) in participating in the experience unit 
caused comparable loss in his arithmetic achievement. 
~+= ==== -~-------~ 
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TABLE XVII 
COMPARISON OF TEST SCORES R>R TWO MATCHED PUPILS 
Op. Initial Sex I.Q. T.A. \L) tM) (N) (0) (L) 
Ex. R. K. (E) F 105 88 93 g3 103 109 107 
Con. T. W. (C) F 105 88 97 85 92 85 93 
Both pupils we~e matched in intelligence quotient and 
average achievement but differed by tour points in arithmetic 
achievement at the beginning of the experiment. 
R.K.(E) participated in the collection phase of the 
experimental unit in the eight week interval between tests (L) 
and (K). R.K.(E)'s score showed no improvement in arithmetic 
achievement during this period. 
R.K.(E)'s scores indicated that she gained tou~teen 
points in the interval between the initial and final tests 
while T.W.\C)'s scores Showed no gain. 
The gains made by R.K.{E) indicated that the growth was 
continuous and that the time lost by R.K.(E) in participating 
in the experience unit did not cause comparable loss in 
arithmetic achievement. 
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TABLE XVIII 
Gp. 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Initial Sex I.Q. T.A. (L) (M) (N) (0) 
Ex. P.W.(E) F 104 
Oon. ·N.B.(C) F 104 95 93 103 103 96- 89 102 87 
(L) 
96 
93 
Both pupils matChed in intelligence quotient and 
average achievement and differed by only one point in arith-
metic achievement at the beginning of the experiment. 
P.W.(E) participated in the collection phase of the 
experimental unit 1n the eight week interval between testa Ul) 
and (H). P.W.(E)'a test score indicated a gain of ten points 
in this period or time while there was a gain or thirteen 
points indicated by the scores of H.B.(C) for the same period 
of time. 
The final test scores of both pupils showed no gain 
in the interval between the initial and final tests. 
Excluding the final test scores of both pupils there 
were gains made by both pupils during the experiment. Al-
though the growth was not continuous the time lost by P.W.(E) 
in participating in the experience unit did not cause compar-
able loss in arithmetic achievement. 
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TABLE XIX 
COMPARISON OF TEST SCORES FOR TwO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. \ L) (M) (N) (0) (L) 
Ex. J.D.(E) F 103 88 93 94 103 9'7 108 
Con. A.S.( 0) F 104 89 98 85 92 82 92 
A. S. (C) was slightly higher in intelligence quotient 
and average achievement and five points higher in arithmetic 
achievement at the beginning of the. experiment. 
J.D.(E) participated in the collection phase of the 
experimental unit in the eight week interval between tests (K) 
and (N). J.D.(E)'s test scores indicated a gain ot nine points 
'' in arithmetic achievement in this period while A. s. (C) gained 
seven points during the same period of time. 
J.D.(E) gained fifteen points in arithmetic achievement 
in the interval between the initial and final tests where as 
there was no gain indicated by A.S.(C) 1 s scores for the same 
1 period. 
The gains made by J.D.(E) indicated that the growth 
though not continuous did not cause a loss in arithmetic 
achievement which was comparable to the time lost in part-
icipating in the experience unit. 
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COMPARISON OF TEST 
Op. Initial Sex I.Q. 
Ex. R.A.(E) M 102 
Oon. J.C.(C) If 102 
TABLE XX 
SCORES FOR TWO MATCHED PUPILS 
T.A. ( L) (M) Oi) (0) 
'77 74 91 81 86 
83 82 84 105 86 
~------------------­
·---- --- ----~-------------
(L) 
81 
108 
Tbough the both pupils are matched in intelligence 
quotient they differ by six points in average achievement and 
by eight points in arithmetic aChievement. 
R.A.(E) participated in the collection phase of the 
experimental unit in the eight week interval between tests lL) 
and (M). R.A.(E) 1s teat score indicated a gain of seventeen 
points in arithmetic achievement in this period while there 
is no gain indicated by the scores received by J.C.(C) during 
this period or ttme. 
Both gained at least tour points in arithmetic in the 
interval between the initial and final tests in arithmetic. 
The gains made by R.A.(E) indicated that the growth 
was continuous and that the ttme lost in participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement. 
Gp. 
Ex. 
Con. 
TABLE XXI 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Initial Sex I.Q. T.A. 
C. R. \E) 
S.B.\ C) 
F 100 
F 101 
84 
85 
( L) 
91 
91 
( M) \ N) (0) \ L) 
93 106 102 105 
85 92 \11 104 
S.B.(C) was slightly higher in intelligence quotient 
and average achievement but both pupils matched in arithmetic 
achievement at the beginning or the experiment. 
C.R.\E) participated in the collection phase of the 
experimental unit in the eight week interval between tests \0) 
and \L). The test score indicated a gain ot three points in 
1 ari tbmetic achievement in thia period or time while there is 
a gain of thirteen points indicated by the scores received by 
S.B.(O) during the same period or time. 
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Both gained at least nineteen points in arithmetic in 
the interval between the initial and final tests in arith-
metio. 
The gains made by O.R.\E) indicated that the growth was 
continuous and that the time lost by C.R.\E) in participating 
• 
in the experience unit did not cause comparable loss in 
arithmetic achievement. 
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TABLE XXII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. 
Ex. L.W.\E) 
Con. M.G.\ C) 
)( 
M 
100 
100 
82 
82 
\L) 
~0 
~1 
lM) \N) \0) 
84 103 103 
83 81 84 
lL) 
101 
86 
Both pupils were matChed in intelligence quotient and 
average achievement but differed by only one point in arith-
metic achievement at the beginning of the experiment. 
L.W.\E) participated in the collection phase of the 
experimental plan in the eight week interval between tests '~ 
and lL). L.W.\E) 1s test score indicated no gain in arithmetic. 
achievement in this period while there is a gain of two points 
indicated by the scores received by M.G.lC) during the same 
period of time. 
Both gained at least three points i.n the interval 
between the initial and final tests in arithmetic. The gain 
of twenty-one points made by L.W.lE) over this period seemed 
to favor the experience type of teaching in this case. 
The gains made by L.W.(E) indicated that the growth 
was continuous and that the time lost by L.W.lE) in partici-
pating in the experience unit did not cause comparable loss 
in arithmetic achievement. 
TABLE XXIII 
', 
COKPARISON OF TEST SCORES FOR T'NO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. 
Ex. M.E.\E) 
Oon. G.H.\0) 
F 
F 
100 
99 
97 
91 
( L) l M) \ N) 
82 87 104 
84 87. 104 
\0) \L) 
104 113 
93 112 
M.E.\B) was slightly higher in intelligence quotient 
ana six points higher in average achievement, but two points 
lower in arithmetic aChievement at the beginning of the ex• 
periment. 
K.E.\E) participated in the collection phase of the 
experimental unit in the eight week interval between testa UO : 
and \N). M.E.\E)'s test score indicated a gain of seventeen 
points in arithmetic aChievement in this period while there 
was equivalent gain indicated by the score received by G. H.\ C) :
1 
during the same period of time. 
Both gained at least twenty-eight points in arithmetic 
in the interval between the initial and final tests in arith-
metic. 
The gains made by M.E.\E) indicated that the growth 
was continuous and that the time lost by K.E.\E) in partici-
pating in the experience unit did not cause comparable loss 
in arithmetic achievement. 
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TABLE XXIV 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. lL) lM) lN) lO) lL) 
Ex. J.D.\E) 14 98 81 '16 7'1 82 100 S10 
Con. W. C. (C) )( 98 83 81 '1'1 9'1 95 101 
Though W.C.{C) was higher in average achievement and 
in arithmetic achievement both pupils were matched in intelli-
gence quotient at the beginning of the experiment. 
J.D.(B) participated in the collection phase of the ex-
pert.ental unit 1n the eight week interval between tests (N) 
and lO). J.D.(E)'s test score indicated a aain or eighteen 
points in arithmetic achievement 1n this period while there 
was no gain indicated by the score received by W.C.lC) during 
this same period or time. 
Both gained at least fifteen points in the interval 
between the initial and final tests in arithmetic. 
The gains made by J.D.(E) indicated that the &»ewth 
was continuous and that the time lost by J.D.\E) in partici-
pating in the experience unit did not cause comparable loss 
in arithmetic achievement. 
TABLE YJ:.V 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. l L) 04) \ N) \ 0) 
Ex. J.S.(E) M gs 70 '74 '75 87 gs 
Con. D.C.lC) K 97 71 '7'7 gl 84 84 
D.C.lC) was one point higher in intelligence quotient 
and average aChievement and three points higher in ~rithmetic 
achievement at the beginning or the experiment. 
I '77 
J.S.lE) participated in the collection phase of the 
experimental unit in the eight week interval between tests lN). 
and (0). J.S.lE) 'a test acore indicated a gain or nine points: 
in arithmetic achievement in this period while there was no 
gain indicat.ed by the scores received by D. C.l C) during this 
same period or time. 
Both gained at least fifteen points in arithmetic in 
the interval between the initial and final tests. 
The gains made by J.S.(E) indicated that the growth 
was continuous and that the time lost in participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement. 
TABLE XXVI 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. l L) lM) lN) lO) lL) 
Ex. G. G. (E) )( 96 "10 83 88 92 92 99 
Con. D.VI.(C) M 97 71 80 "14 82 89 97 
D.W.l C) was slightly higher in intelligence quotient 
and average achievement but three points lower in arithmetic 
achievement than G.G.lE) at the beginning of the experiment. 
G.G.{E) participated in the collection phase of the 
experimental unit in the eight week interval between tests (L) 
and (M). G.G.(E) 1 s test score indicated a gain of five points 
in arithmetic achievement in this period while there was no 
gain indicated by the scores received by D.W.(C) for the same 
period of time. 
Both gained at least sixteen points in arithmetic in 
the interval between the initial and final tests. 
The gains made by G.G.(E) indicated that the growth was 
continuous and that the time lost by G.G.(E) in participating 
in the experience unit did not cause comparable loss in 
arithmetic achievement. 
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TABLE XXVII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. {L) 
Ex. D.M.{E) 
Con. 14. D. {C) 
F 
F 
86 
84 
74 
71 
74 
76 
U4) 
73 
64 
{0) { L) 
88 85 
72 64 
D.M.\E) was two points higher in intelligence quotient 
II and arithmetic achievement and three points higher in average 
1i achievement than M.D.\C) at the beginning of the· experiment. i: 
ii 
li 
!i 
1: 
II d 
D.M.\E) participated in the collection phase of the 
experimental unit in the eight week interval between tests \H): 
and ( 0). D.M.(E) 1 s test score indieated a small gain of one 
i. point in arithmetic achievement for this period o~ time while 
li 
1 there was no gain indicated by the score received by M.D.\C) 
for the same period of time. 
D.M.(E) gained eleven points in the interval between 
the initial and final tests in arithmetic achievement while 
there is no gain indicated by the score received by M.D.{C) 
for the same period of time. 
The gains made by D.M.\E) indicated that the growth 
was continuous and that the ttme lost in participating in 
the experience unit did not cause comparable loss in arith-
metic achievement for D.M.\E). 
=~l i: 
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!ABLE XXVIII 
COMPARISON OF TEST SCORES FOR TWO MATCHED PUPILS 
Gp. Initial Sex I.Q. T.A. ( L} ( M} (N) (0} lL} 
Ex. B.D.\ E) II '75 58 75 7~ 86 8\:1 88 
Con. M.T.( C) II 7'7 59 '78 66 '75 '71 '7'7 
M.T.(C} was two points higher in intelligence quotient, ' 
one point higher in average achievement, and three points 
higher in arithmetic achievement thaD B.D.\E) at the beginning 
or the experiment. 
B.D.(E} participated in the collection phase of the 
experimental unit in the eight week interval between tests (L) 
and \M). B.D.\E)'s test score indicated a gain or four points 
in arithmetic achievement in this period or time while there 
was no gain indicated by the scores received by M.T.\C) for 
the same period of time. 
B.D.\E) gained thirteen points in the interval between 
the initial and final tests while there was no gain indicated 
by the scores received by M.T.\C) for the same period or time. 
The gains made by B.D.\E) indicated that the growth 
wascontinuous and that the time lost in participating in the 
experience unit did not cause comparable loss in arithmetic 
achievement for B.D.\E). 
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Exper~ental pupils ~ total gains !E!! !!! !! least 
~ ~ ~ gains ~ their matches !a 12! control group. 
~ Table XXIX shows the number of experimental pupils whose total 
gains were at least tour points more than the total gains of 
their matches in the control group between the initial and 
final arithmetic achievement tests. The initials of the 
individuals or both groups appear in the first and fifth 
columns. The scores received on the initial arithmetic tests 
are in the second and a1zth columns. The scores received on 
the final tests are in the third and seventh columns. The 
over-all gains made by eaCh pupil appear in the fourth and 
eighth columns. The numerical difference of the gains receiv-
ed are listed in the ninth column. 
For the experimental group members there are no losses 
indicated. For the control group members, however, there are 
seven actual ·losses recorded. The table shows that exactly 
half or the members or the experimental group have had a total 
gain that was at least four points more than the gain for 
the matched pupils in the control group in the interval bet-
ween the initial and final tests in arithmetic. The gains 
made by the experimental group range from eleven to twenty-six 
points while the control group's gain from minus twelve to 
plus fifteen. 
8:1 
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TABLE XXIX 
EXPERIM~~TAL PUPILS WITH TOTAL GAINS THAT ARE AT LEAST FOUR 
MORE THAN TOTAL GAINS FOR THEIR MATCHES IN THE CONTROL GROUP 
Experimental group Centro 1 group 
Initial "L" ( i) "L"(f) ~otal Initial 
a in 
"L"( i) "L"(f) Total Diff. 
Gain 
D. D.l E) 99 113 14 D.D.( 0) 108 116 8 6 
R.H. 79 105 26 Jl. K. 97 112 15 11 
II.M. 93 116 23 J.c. 97 93 -4 27 
R.S. 95 114 19 A.P. 97 111 14 5 
J.I. 97 113 16 H.F. 96 101 5 11 M.o. 96 111 15 J.D. 91 87 -4 19 
R.K. 93 107 14 T.w. 97 93 ~4 18 
J.D. 93 108 15 A.S. 98 92 -6 21 L.w. 90 101 11 M.G. ~1 86 -5 16 
G.G. 83 99 16 D.w. 80 87 7 9 
D.M. 74 86 11 M.D. '16 64 -12 23 
B.D. '15 88 13 M.T. 78 77 -1 14 
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Control pupils with total gains that are at least ~ 
!£!! ~ total gains ~ their matches ~ ~ experimental 
group. Table XXX shows the number of control pupils whose 
total gains were at least tour points more than the total gain$ 
of their matches in the experimental group between the initial . 
and final arithmetic achievement tests. 
There are no minus scores recorded on this table. The 
gains of the experimental group members range from seven to 
fifteen points. The gains or the control group range from 
tive to twenty-four points. There are only four members of 
the control group who have gained four or more points over 
the gain of the paired experimental group members. This 
constitutes about one fifth or the total number of the pupils 
in the experiment. The expert.ental group has at least half 
of its members gaining four or more points over the gains 
of paired control pupils. 
--~-_-__ -_.:_:--~===== 
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TABLE XXX 
CONTROL PUPILS WITH TOTAL GAINS THAT ARE AT LEAST FOUR MORE 
THAN TOTAL GAINS FOR THEIR MATCHES IN THE EXPERIMENTAL GROUP 
Experimental group Control group 
Initial "L"~ i) "L"~ f) ~[:1 Initial "L"( 1) "L"\ f) 'ti~l Dift. 
c.s. 94 104 10 •• w. 80 114 34 24 
J.G. Pf6 83 7 w.n. 76 103 27 20 
R.A. '14 81 7 J.c. 82 108 26 ].g 
J.D. 75 90 15 w.o. 81 101 20 5 
J.S. 74 89 15 D.c. 77 gg 22 '1 
ii 
II 
II 
Humber 2£ matched pairs~ neither group's members 
I 
!85 
! 
II 
gainips ~ 2£ !2£! points. I! Table XXXI shows the number of 1/ 
pupils in both groups who do not gain four or more points over ji 
I' 
d 
The table is arranged II 
in the same order as the two preceding tables. lj 
the matched member of the other group. 
In the gain column of the control group there is one 
minus score. Though the gains in both groups are fairly 
substantial except for one score in eaCh, neither of the 
matched pupils gain more than four points over his mate in 
the other group. 
II 
!I 
d 
II 
:i 
ti 
In all the previous tables as well as in table XXXI, no II 
'I 
member of the experimental group has a minus in the gain 
column. There is only one member who has gained only one 
point. The other members ot the experimental group gained 
at least seven points in the interval between the initial and 
final arithmetic achievement tests. 
Though the one experimental group member, who has 
a gain of only one point matches the control group member 
with a tour point difference, she has been included in 
table XXXI because of the minus quantity of the control group 
member's arithmetic score in the interval between the initial 
and final tests. 
TABLE XXXI 
II 
~ I 
!I 
I' 86 
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NU1rtBER OF MATCHED PAIRS WITH NEITHER THE EXPERIMENTAL PUPIL 
NOR THE CONTROL PUPIL GAINI»G MORE THAN FOUR POINTS IN THE 
ARITBliETIC TESTS 
Bxpe~1menta1 group Oontro1 group i 
I 
Initial "L"li) "L"t :f') Total Initial "L"li) "L"t :f') II Total Ditt~ 
Oain Gain 1, 
P. B. 101 114 13 w.s. 91 104 13 0 tl 
M.B. 98 112 14 a. c. 94 108 14 o !I 
J.R. 89 106 l'l a. c. 84 101 17 0 I 
w.s. 7'1 96 u~ a.s. 7'1 93 16 3 I I 
P.W. 95 96 1 li.B. 96 93 -3 4 I 
C.R. 91 105 14 S.B. 91 104 13 1 
K.E. 82 113 31 G. H. 84 112 28 3 
i' 
I' 
li 
1 
CHAPTER V, 
COHCLUSIOBS 
The time spent by the experimental group of eighth grad. 
pupils who participated in a functional problem unit in thrift 
in lieu of comparable time in an arithmetic class did not 
detract from the development of the basic skills. This state- ! 
ment is substantiated by the evidence presented in ehapter 
tour of this study. It should be noted that no attempt was 
made to prove that the experimental group members developed 
a higner degree of skill in arithmetic through the released 
time activity than did the control group members. 
The initial comparison presented the scores of the 
groups, which showed the groups to be relatively the same in 
intelligence quotients, average achievement, and arithmetic 
" 
achievement. 
' 
1. Equality 2!, intelligence. The mean or the control 
group, in intelligence quotient, was 0.63 higher than the mean : 
ot the experimental group in intelligence quotients received 
on the Pintner General Abilities Test administered in Septembe•· 
2. !quality 2! General~bilities. The mean for both 
1: groups was 84.13 ~n average achievement as measui'ed by the 
I 
II 
li 
r 
II 
I 
Iowa Every Pupil Test of Basic Skills. The standard deviation 
differed by o.os. 
3. Equaliti 2! arithmetic achievement. The compar-
ability of the groups in arithmetic skills was deter.mined by 
the administration of the arithmetic section of the Iowa Every . 
•I 
Pupil Test of Basic Skills in September. The mean of the 
control group in arithmetic skills was 88.37, which was only 
1.24 higher than the mean for the experimental group for the 
same test. 
These data establish the fact that the groups were the 
same in basic abilities and intelligence in the initial phase 
or the experiment. 
The groups were equated according to the data presented 
in the precedi~lg paragraphs, but when the pupils of each group · 
were matched for individual comparison they were matched only 
by the intelligence quotients received on the Pintner test of 
mental abilities. The largest allowable variable between two 
individuals was set at three points in intelligence quotient. 
The pupils were matched individually and found to be within 
this limitation in the intelligence quotients obtained. It 
must be pointed out at this time that the individual pairs 
of pupils varied by as much as seven points in average achieve•! 
ment and by as much as eighteen points in arithmetic achieve-
ment at the outset of the experiment. These variables are not 
significant to this study because the pupils we·re not compared 
to determine who was better in arithmetic skills at the end of , 
the experiment; but rather to prove that the experimental 
group,was, at least, still equal with the control group. 
88 
On the complete battery of the average achievement testa 
administered in September the mean tor both groups was the sam~, 
{84.13). On the same form of the same test given in May the 
mean of the experimental group was 124.50, an increase ot 
40.37 over the mean established in September. This increase 
was 5.63 higher than the increase made by the control sroup 
over the same period or time. From these data one may con-
clude that, as a group, the experimental group did not lose 
in average general academic achievement over the thirty-two 
week period covered by this study. 
On the initial arithmetic test given as part of the 
complete battery or the Iowa Every Pupil Test of Basic Skills 
in September the mean for the control group was 88.37 which 
was 1.24 higher than the mean for the experimental group. On 
the final arithmetic test given as part of the complete 
battery in Kay the mean for the experimental group was 102.52, 
which was 4.27 higher than the mean for the control group. 
From these data it may be concluded that as a group the ex-
perimental class did not lose in arithmetic skills even though: 
they lost time in arithmetic 1Datruotion on Wednesday mornings·' 
by replacing the regular arithmetic period with a fUnctional 
problem unit. 
The comparison made ot the individual's progress throug~­
out the experiment indicated that the experimental group 
members' time spent in the participation in the experience 
89 
II unit did not cause comparable loss in arithmetic skills for 
1: jl 
i! 
II 
1/ 
I 
! 
any member of the experimental group. There are several 
losses registered by the members of the control group whiCh 
were possibly cased by some unknown and uncontrollable 
variable. Twenty-one of the experimental group members 1m-
!I proved their arithmetic scores to a noticeable degree while it 
I in the collection phase of the unit. Two received lower score~ 
I 
and one received the same score during this same phase of work .i 
!I 
,I 
in the experiment. Six of the experimental pupils received 11 
increases in all the intervening tests while no member of the ij 
control group showed steady increase in scores throughout the ·I 
experiment. 
In swmmarizing the achievements made in the interval 
between the initial and final arithmetic tests it is shown 
.I 
that every pupil in the experimental group gained at least one :j 
point while there were nine pupils of the control group who 
received scores that registered no gain at all during this 
interval. Twelve pupils or the experimental group gained at 
least four more points in arithmetic skills during this inter-
_) !\ Y. ;< / i / ' ·. ,• ·. . '. (~ ( (~ .. ~ (..,lj'~,ot . ..{ I ·:·. ~· I 
vai~ while only five members or the control group gained four 
more than their matches in the experimental group. Seven 
pupils in each group did not gain at least four points over 
II thei:r matches in the other group. 
II 
II 
II 
From the evidence presented it would be unwise to claim 
too muCh because of the small numbe:rs involved in the experi-
ment and the lack of :refined statistical treatment of the 
90 
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data. It can, however, be concluded that the time spent by 
the experimental group of eighth-grade pupils in participating 
in a functional problem unit in thrift in lieu of comparable 
time in an arithmetic class did not detract from the develop-
ment of the basic arithmetic skills prescribed by an eighth-
grade course of study in the town of Dalton, Massachusetts. 
li 
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